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THE EAST RIVER BRIDGE COMMISSION has been 
mporarily enjoined, by Justice Fitzgerald, of the Su- 
g rreme Court of New York, from awarding the contract for 
lilding the two approaches to the bridge. The injunc- 
is returnable Aug. 23, an order being given to show 
iuse why the commission should not reject all the bids 
d readvertise under different specifications. It is al- 
ged by th omplainant, Mr. Julius Meyers, that the 
J fications, which call for acid steel, are unjustly 
1, and that such steel is made only by the Carbon 
= Co., of Pittsburg, thus practically giving that com- 
vy the power to dictate who shall be the successful 
Id The complaint further states that the specifica- 
juire the successful bidder to conform to Section 
Ho of the Laws of 1897, known as the labor law, which 
timed, is unconstitutional. He also objects 
ment that no firm which has not been in 
ss for one year shall be allowed to com- 
as ullftair and unjust. 
SYDNEY, AUSTRALIA, BRIDGE COMPETITION 
s discussed by Mr. J. A. L. Waddell, M. Am. Soc. C. E., 
i published in the ‘Building, Engineering & 
Mit Journal,”’ of Melbourne. We print the letter, as 
I id over the conditions for the competition on 
bridge, and have come to the conclusion that 
OE ‘hes ads I win and tails you lose.”” Let us 
= The city offers prizes to the amount 
50K) for the two best plans Let us assums 
sel re 20 p ins prepared Each plan, if properly 
f Sy Wilt cost in eash, say $1,500, making a total 
$30,000 is is the value of the work done by the 
etl r he cit y. and they pay 87.500 for it. 
‘7 r in addition to the preparation of the 


or it in a bid on the work, and will be called 


. bid with a $50,000 deposit; but even 
Ges most satisfactory, he has no assurance 
he nit t will be given to him, because the ci 
outright and can call for bids in e 
mM o1 Plans. The city should have given tl 
oa I the usual 5% fee to the successful bidder 
u “ or $1.000 prize. Had it done this it would 
f been. worth while to compete, but as it stands, it is 
We have decided that under the circumstances it will 
pay us to touch the work. T feel certain that they wil 
designs really reliable parties and comp: 
b ge engines 1 the United States. 
J. A. L. Waddell. 
Sf Mo.. March 29, 1900 
THE ] DY erweye 
HE DADY SEWERAGE FRANCHISE granted by th 
of Havana, Cuba, during the Spanish regime is again 
ud oan injunction is asked to restrain 
or-Gener Wood from putting into effeet the new 
1 
of Hava Which would permanently annual Mr 
ontract 
NEW WATER SUPPLY for St Loui proposed by 
rR 
Brooklyn, N.Y Ife would abandon 
\ 
pl entirely and take a supply frem the Met 
noint 
polnt SO miles distant from St. Louis, 
oo lo be brought to the city in two 72-in. stee! 
es rhe total cost estimated at $25,000,000, 


4 NEW WATER SUPPLY FOR NEW ORLEANS has 
proposed by the firm of Morill & Cragin, which has 


made a proposition to supply at least 50,000,000 gallons a 


been 


day of pure and wholesome water by gravity from a 
source free from contamination and not requiring filtra- 
tion. The price asked is $42.50 per million gallons for 


not less than 
for a smaller 


50,000,000 gallons daily, 
supply, and the 


or a higher price 
city would be required to 
purchas¢ 


erville, the tg area terminus, to Rensselaer, an additional 
distance of 18 miles. The total length of the new road from 
Hudson to Albany is nearly 38 miles. The power for operat- 
ing the roadis supplied from one power station, located at 
Stuyvesant Falls, and driven by water-power, from which 
current will be transmitted at 12,000 volts to substations 


along the line. The construction of the road has cost 
$2,500,000. Ten miles of the road are now in operation, 


eventually the conduits to be laid at a cost of and it is expected that the entire system will be com 
$12,000,000 to $15,000,000 for bringing the supply to the pleted within a month. The Chief Electrical Engineer of 
city. The New Orleans Board of Sewer and Water Com- the road is Mr. Ernest Gonzenbach. 
missioners were advised on Aug. 16 that the source of the 


new supply would not be definitely indicated, as 
options on the water rights were not secured, nor was the TELEPHONIC COMMUNICATION from the rasan une 
method explained by which the water from streams that of ocean-going steamships when a their docks at New 
are often muddy and turbid is to be rendered ‘‘pure and York, is to be furnished by the New York & New Jersey 
wholescme’’ without filtration. Meanwhile progress is be- Telephone Co. A central switchboard will be provided 

ing made with the investigations recommended by the board the vessel, from which a multiple conductor cable 


Advisery Board of Engineers looking to the purification of 


will pass to the deck. The end of this will be provided 


the Mississippi River supply. Plans and specifications for with a coupling to St « similar one attached to = cable 
sedimentation tanks have been completed, and current ob- on shore. The latter will lead to one of the city ex 
servations are in progress. Messrs. Rudolph Hering and Changes. By this arrangement it will be possible for pas- 
Geo. W. Fuller have been engaged as consulting engineers sengers to telephone from on board the steamer to an 
‘ i é engagec § pers. 
point on the local or long distance lines as soon as the 
vessel reaches the dock 
THE WATER CONSUMPTION OF LONDON in the a 
month of June, 1900, averaged 36.31 gallons per capita = 
per day, the total daily consumption being 221,149,000 A TUBE-ROLLING PLANT with the rolls driven by 
A Jectric ae ine ‘an at he Tey 
gallons, and the population estimated at 6,090,190. Of electri debs has just been put in operation at the Etna 
this supply, 124,122,000 gallons were from the River Works of Spang, Chalfant & Co., near Pittsburg. Th 
Thames, 52,346,630 gallons from the Lea and 44,678,009 ™otors are direct-connected to the roll shafts and the 
gallons from springs and wells. generating plamt has about 750 HP. capacity. Tubes from 
14-in. to 8 ins. diameter are made at this plant. 
> 
CENSUS RETURNS OF THE POPULATION of the : : 
principal cities are slowly being announced by the Census WATSE-TUBE BOILERS for British naval. vesecls an 
Bureau. The following figures have been given out up to ‘© be investigated by a special commission just appointed 
date: by the British Government in response to the numerous 
In- Per published criticisms of the working of the Belleville boil- 
inasanas 1800 crease , ers with which so many of the recent naval vessels hav 
. been equipped. The commission will be made up as fol- 
Milwauke+ lows: Vice-Admiral Sir Compton Domvilie; Mr. List, Su- 
he a aul perintending Engineer of the Castle Line; Mr. Bain, Super- 
Washington. includ intending Engineer of the Cunard Line; Mr. Milton, Chief 
ing Georgetown... 202.978 239.745 Engineer Surveyor of Lloyd’s Registry, of Shipping; Prof 
: A. B. W. Kennedy, Past-President of the Institution of Me- 
Chicaae 1.009. Sa) 16 chanical Engineers, and one member to be selected. Th: 
New York : committee will be instructed, according to our 
Manhattan -1,441,214 1,850,093) 535,299 35.33 porary, ‘“‘The Engineer,’’ to undertake the following 
ough 1 To ascertain practically and experimentally the 
Queens “ 990 407.72 41.66 advantages and disadvantages of the Belleville t 
A701 “OO naval purposes as compared with the cylindric: 
vichmo! investigate the causes of the defects which 
in these boilers and in machinery of 
Total New York. .2,494.176 3,437,202 37.81 them, and to report ho far they are 
In 1890 the city of New York comprised all of what is by modifications of details or by difference 
how far they are inherent in the system 
the Bo ugh of anhatta? all of what is a7 Stem. 
now the Borough of Manhattan and all of what is now the generally on the suitability of the prop: 
sorough of The Bronx, except the territory lying to the iary machinery fitted in recent war vess¢ 
west of the East River annexed on January 1, 1898. The for 
ime the effect as regards weight an¢ pact 
populatic n of New York in 1880 was 1,206,299, and in 1890, jons proposed. To report on the adv: 
1,515,301, showing an increase from 1880 to 18% of 308,- vantages of the Ni ‘lausse and Babcock 
002, or 25.62%. The slowness of growth of Cincinnati is 
xpla ned he overflow of the population into the elec- whether any other description of boiler has sufficient ad- 
tric-car zones beyond the ci limits, especially over the vantages over the Belleville or the other two types m« 
Ohio River into Kentucky. The population of Chicago in tioned, as a boiler for large cruisers and battleships, to 
aka: it sable it it in anv of her v's sl 
1880 was 503,185, showing an increase of 596.663. or make it advisable to fit it in any of her Majesty’s ; 
reas JID, 000, for trial. 
TIS.58%, from 1880 to 1890. The population of Minne- 
apolis in 1880 was 46,887, showing an increase of 117,851, 


; s OF THE BRITISH TRANSPORT SERVICE 
or from 1880 to 18%). The population of St. Paul pertains 
P ae tN during the South African war have recently been issued 
in 1880 was 41,478, showing an increase of 91,683, or The foll 1 I } 
ring list sho r f steamer } 
291.07%. from 1880 to 1890 1e following list sh« ws the number of steamers and 
tonnage capacity chartered to convey troops, ete., sin 
“7 — — July 1, 1899, including ships sailing up to March 31, 1900 
THE MOST SERIOUS RAILWAY ACCIDENT of the Gross 
week occurred at Pierson, Mich., on the line of the Grand eee é' tonnage 
Rapids & Indiana For troops and horses from the U nited 
taplds & Indiana R. R., Aug. 15. Two passenger trains Kingdom and Mediterranean 191 
met in a head-on collision, resulting in the death of nine 33 
persons, the serious injury of eight others, and the de- For bbl horses, etc., from India. ... 19 
struction of le engines and baggage cars The accident For horses from Australia and Argen- 
was due either to a misunderstanding on the part of the tink... 24 
engine-men or inability to see the signals. There was a r 1 “a0 
dense fog at the time A rear-end collision, resulting in f st 
A ‘tual number of steamers was 23S and their ton 
three deaths, occurred at Kensieo, N. Y., on the Harlem was 238 and the to 
4 nag the totals ove given including SS second 
Division of the New York Central R. R., Aug. 21 An y ling 
or third trips of some of the steamers. The total tonnage. 
extra freight train loaded with ice ran into the regular 
; tin at aieties .738,138 tons, is 65.19% more than the entire steam ton 
eight standing at the station, 
nage of France, and only 421,781 tons less th 
+ Germany. From the United Kingdom and the Me 
THE TEHUANTEPEC R. R. in Mexico, extending be 30,101 horses were shipped for the Cape, of wt 
tween the Atlantic port of Coatzacoalvos and the Pacifi or 5.12% were lost. From different ports 31,503 mules 
port of Salina Cruz, to be extensively improved, in ac- were shipped, and 671, or 2.12%, lost. Of 7,344 horses and 
cordance with a contract recently entered into between the 1,156 mules sent from India, 1.38% and 25%, respective ly, 
Mexican government and the contracting firm of S. Pear- were lost, while of 18,896 horses and cobs dispatched from 
son & Son, of London, En The firm named is to take Australia and Argentina 1.06% were lost on the voyage 
over and operate the roads and is to complete certain 
specified improvements within 914 years. The firm is t 
COAL SHIPMENTS FROM THIS COUNTRY to Eu 
receive a government subsidy of $5,000,000 and losses o1 é ‘ 
f } rope are increasing. It is reported from Philadelphia 
profits from the operation of the road are to be divided : 5 
that 1,000,000 tons have been bought for shipment to 
equally between the firm and the government a F 
France, where there is a great shortage on account of 
a miners’ strikes in Germany and Austria. 
AN ELECTRIC RAILWAY, equipped with the third-rail 
ystem Poet uilt between Albany and Hudson, N. Y¥ AMERICAN BESSEMER STEEL is being offered in 
on Ry. & Power Co. This company Sheffield, according to a cable dispatch ed Aug. 17, at 
1e Kil & Hudson Ry., which has here- something £4 per ton below Sheffield-made material 
fore been operate yy steam power. The new owners have and it is causing a ‘‘feeling of unsettledness” in the local 


remodeled the system and have extended the line from Niy- ¢; 
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THE NORDBERG PUMPING ENGINE AT WILDWOOD, PA. 


(With two-page plate.) 

In our issue of May 4, 1S99, we gave the results 
if a test made by Prof. R. C. Carpenter, M. Am. 
Soc. M. E., upon a pumping engine installed at 
Wildwood, Pa., for the Pennsylvania Water Co. 
by the Nordberg Mfg. Co., of Milwaukee, Wis. 
This engine holds the world’s record in efficiency, 
ind, furthermore, was built to meet most exacting 

mditions in regard to space and arrangement of 
parts. It is, therefore, worthy of careful study 
by designers and mechanical engineers. At the 
annual meeting of the American Society of Me- 
chanical Engineers, held in New York in Decem- 
ber, 1899, Prof. R. H. Thurston, of Cornell Uni- 


versity, read a paper describing the details of the 


The engine, self-contained, rests on a large base-plate, 
which also serves as a suction air-chamber for the pump. 
This base-plate rests directly on the country rock, there 
being no artificial foundation. The water-inlet tunnel, 
which is 6 ft. in diameter, is led under the center of the 
well, and from there a suction pipe leads to the middle 
of the base-plate, a valve being arranged on its top by 
which the water can be shut off, and a safety valve is 
arranged on the top of the base-plate to guard against 
straining this plate in case the pump valves should leak 
when the water is shut off from the suction; in which case 
there would be danger of getting the full hydraulic pres- 
sure on the base, 

The pumps are double acting with outside packed plung- 
ers, and rest on the base-plate. The detailed drawing on 
the inset shows the desigu of these pumps. Each pump 
is made in two castings, all four valves being arranged 
directly in line, one above the other, the plungers being 
located on one side of the valve chambers. The valves are 


test above referred to, and gave, besides, a quite of rubber, working on brass seats, and arranged in poly- 
complete description of the construction and mode . : = ee 
of operation of the engin The latter part of the | 
FIG. 1..-FRONT VIEW OF PUMPING ENGINE, 
BUILT BY NORDBERG MFG. CO., MILWAUKEE, WIS. 
paper, slightly abstracted, is presented below. gonal cages, by which arrangement a minimum diamete: 
On our inset sheet and in the accompanying cuts of valve chamber is obtained. The drawing shows how the 
ire reproduced drawings and photographs which Suction and discharge chambers are connected. coe 
have been furnished us by the manufacturers, In order to guard against breakage of pumps, which in 
the neighborhood of Pittsburg is quite common, due to 
cs the high water pressure and other conditions, the pulsa- 
jae ting chambers of the pumps are enveloped in steel casings 
The Nordberg engine, about to be described, is a four- The section shows these steel jackets, and the method by 
ylinder, quadruple-ex a chine, to operate under which they are fastened to the pumps. It will be seen that 
rT} steam pres 1 a head of about 600 there are bolts passing through the pulsating chambers, 
ween w and re vol ing its water through which serve as anchorage for the plates, or jackets, in 
¢ mai f about « n length and of 30-in. question. The jackets are made in halves, and the joint 
king f 1 Allegheny River through a suc- made in t) » plane passing through the center of the cylin- 
GOO ¢ ng and 24 ins. in diameter. The water aers. Strong set-screws placed in the jackets bear upon 
ire at the pun s thus about 275 Ibs., normally. the ribs of the pump casting underneath, thus relieving 
The for yf the engine seen in the accompanying re- this from the strain due the water pressure. The arrange- 
i i rat ins from photographs taken in the erect- ment is thought to be absolutely safe against breakages. 
ae 12 83 and 4 It is particularly important that the pumps should be 
I ' y of engil 6,000,000 U.S. gallons per very safe in this case, as the engine rests on the pump, 
4 hi id G20 The engine is designed and the valve-chamber castings of the pumps are part of 
" e Allegheny River, in which the the engine framing. It will be seen that the valve cham- 
\ \ 1 is very great. nearly 40 ft. bers are extended on ton to receive the engine bedplate, 
tween the highest floodmark and extreme low water. in which is the main bearing, and which supports the en- 
At e Wildw i ping station there was a well, 38 gine frame. 
lian a » be utilized for the new engin A notable and unique feature of this particular engin: 
Lf ‘ ) Ss « same type. It was thus * JS that the engine framing is placed in the center of the 
essary to desig gine to go into minimum space. machine, extending from under the center of the cylin- 


ders, downward, with the running parts arranged 
of the framing. There is only one main bearing, « 
ing clear across the engine bedplate. There is a 
disc on each side of this bearing, on the outside of 
are clamped the two flywheels. On each crank-di 
pin; the two pins being exactly in line, 

The plunger rods are directly connected to the 
pistons. At the upper end of these rod connectior 
immediately below the steam cylinders, are cross 
keyed to the rods, which cross-heads project sidewa, 
side of the engine frame, and are here formed int 
which connect, by means of short links, to corres; 
pins of the rockers. There are thus four rockers; 
each the engine, one driven from each 
Directly in line with the cross-head-p 
its corresponding pin on the rocker, this rocker 
vided with a second pin which takes the main con: 
rod and connects to the crank-pin. These pins a 
cated in such a position as to bring one side of the 
and pump on the dead center, 


side of 


cross-heads. 


one 


FIG. 2.—REAR VIEW OF PUMPING ENGINE. 


ot the engine, with the other pump, is in the m 
its stroke, 
Each side of the engine carries two cylinders 


tandem; the high-pressure side the cylinders Nos. 1 
and the low-pressure side the cylinders Nos. 2 and 

The slides in the cross-head are formed in thr 
framing. 

The pins on which the rockers are supported a 
ered, stationary, in the engine framing, the beari: 
formed in the rocker itself. 

It will the above that there are t' 
necting rods attached to each crank-pin; the two 
ing rods are in the same plane, and thus one fs fi 
the crank-pin end, while the other one is single. 

The frame proper is located inside the 
rods. In order to get a proper support outside th« 
there are on each side two columns extend 
the bottom of the machine cl 
pressure cylinders, each column. being 
through in unbroken line. These columns ar 
iron with a steel tension rod in the e 
the framing. From that point upward 
extended by means of polished steel rods. 

Between the engine frame and the low-pressu: 
de:s are a second set of polished steel columns 0: 
of the lines of the cylinders, and 
equally thus the low 


be seen from 


engine 


rods 
the base-plate at 
the low 
an 
nter up tot 


engine 


side center 


with the outside columns; 


while the othe: 
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cylinders are entirely independent of the high-pressure 
cylinders, resting on columns of their own. A cross brac- 
ing is arranged to give the low-pressure eylinders ad- 
ditional stability. 

At the center of rockers the engine is held to side of 
the pit by means of light bracing. 

The receivers are provided with tubular reheaters, as 
shown on the detailed drawing. These receivers are 
located between the cylinders, and mounted one upon an- 
other in such a manner as to reduce to a minimum the 
losses caused by radiation. 

In order to reduce to a minimum the heat-conduction 
losses, the high-pressure cylinders are provided with a 
number of projections, at the bottom ends, which rest upon 
the framing, and leave quite a space between the body of 


| 


Fig. 3.—End View of Engine and Pump. 
he cylinder heads and the frame, which is filled out with 
on-conducting material; the only surface in contact with 

cylinder and frame being the small surface of these 
rojections, or bosses, 
zh-pressure cylinders being provided with 
ers; the low-pressure cylinders having the 
rmed in one casting with the cylinders. The 
of the Corliss type, with 


separate 


valve gear 
the exception of the No. 4 
linder valves, and the exhaust vaive gear on No. 3 
nder, in which singie-beat poppet 


nulus I, 
and stuffing-box H is thus never in contact with water 
: with steam. 
\ll cylinders are steam jacketed on the barrels only, the ; 
annulus I 


rotating gear, as illustrated in the drawing marked ‘Feed 

Pump and Valve Gear Drive,’’ was therefore used to 

transmit the rotation of the crank-shaft to the lay-shafts. 

I’'rom one of the lay-shafts the governor is driven by a 

belt. 

A surface-condenser was used in connection with this 
engine. This condenser had to be located so high that at 
times of low water the main pump could not be depended 
on for circulation unless the full water pressure was 
carried on the condensers, which would not be advisable. 
A circulating pump was therefore used which takes the 
water from the suction base and elevates it into the con- 
denser. The circulating water from the condenser is re- 
turned to the suction through two branches, one entering 
each pump. It was thought best to do this instead of 
letting all the water come back to one point; although 
there might not be much advantage in doing it. The end 
view and section DD of the machine shows this pipe. The 
surface condenser is very much like those used in marine 
practice. The water passes through the condenser three 
times, entering at the bottom and leaving at’ the top. It 
is the practice of the designer to incline all surface con- 
densers, as the water of condensation has a better chance 
to run off. The tubes are %-in. in diameter, held in place 
by vulcanized fiber bushings. 

Mr. George H. Corliss probably originated the vertical 
air pump without foot valve; this is the type of air pump 
used with the Wildwood engine. The discharge from the 
air pump runs into a tank, from which it is elevated hy 
means of a separate pump into a high-level tank. 

The circulating pump, the air pump, and the tank pump 
are all operated by means of a lever-and-rod connection 
from the crank-shaft of the engine, as shown in side 
elevation of the engine. 

The pumps used with the heaters require special de- 
scription. All builders have found it difficult to vet a 
pump for hot water, and in this case a special design was 
made to handle water of a temperature above 300° F. 
rhe sketch (Fig. 5) shows the principle of the feed pumps, 
as designed, which pumps have given perfect satisfaction. 

Fig. 5 shows the principle of construction. A 


is the 
plunger, BB the suction and discharge valves, C the suc- 
tion nozzle, and D the discharge nozzle. The pump is 


single acting. A hood F is placed above the plunger A 
the plunger rod G projecting through the upper end of the 
hood, in which is formed a stuffing-box H. An anruiar 
chamber I is formed around the main stuffing-box J 
which communicates with the suction nozzle by a pipe 
connection L and a check valve, which opens when the 
pressure in space I exceeds the pressure in suction pipe. 
The main stuffing-box is packed with duck-packing, the 
stuffing-box H with metallic piston-rod packing. The 
pressure in the suction pipe C is about the same as in the 
receivers by which the different heaters are supplied 
with steam. The leakage through the packing in the 
stuffing-box J is caught in the space inside of the hood 
F, and the water runs thence through openings V into an- 


Fig. 5.—Feed Pump Designed to Handle Water at 


High Temperatures. 
The steam fills the space E inside of the hood, 


but 


Whenever the pressure in space E and in 


By virtue of this arrangement the pressure in 


Leading Dimensions of Engine 


Fig. 4.—View Showing Pumps 


would permit the economical use of the 
‘ssures that may prove safe 
feed-water to the boiler at ver 
of the steam itself. 
: made by him in earlier engines, t 
equal to the suction pressure. 


exceeds the pressure in suction pipe C, the ai 


jackets check valve opens and discharges the water into the suc- 
tion pipe. 


ki and I is always 


dition, had, however, proved very satist 


The contract presented an unusually interesting and 
exacting problem in design. It was required to pro 
vide for three distinct machines in a single pit, which was 
but 38 ft. in diameter, and this compelled the reduction of 
the diameter of the steam cylinder to a minimum, and 
the adoption of as high a piston speed as was safe. This 
accounts, in part, for the fact that the ratio of expansion 
was made less than is often observed in engines of this 
class, and it is thought by the designer that the 
do not represent the highest duty to be expected of quad- 
ruple-expansion engines of this type, although the peculiar 
cycle adopted 
portance, 

The system of regenerators employed (Fig. 6) was novel 
and had not been before constructed by the designer; his 
idea being, in this matter, to secure such a system 


results 


makes this ratio a matter of 


less im- 


as 


Enc. News. 


and Heater System. 


highest steam 
y nearly the temperature 
Such attempts as had been previously 
to approximate this con 


factory, as may be 


seen by consultation of the reports of Chief ae 
valves are used in i. ins. Perry, U. S. N., on the U St. engine at Washington, D. C., 
ler to reduce clearance to a minimum. The cut-off is No 3 4944 ins. published in London 
riable on all cylinders, except on No. 4; 


re 


cut-off being under control of a centrifugal governor. 


the high-pres- No. 4. 
Plunwers. 


57% ins. M. 


“‘Engineering,’’ and that of Pro 
E. Cooley on the 


irand Rapids engine by the same 
he cylinder ratio between No. 2 and No. 1 cylinder is i ee 18 x 37% ins. trials of all engines of this type it 1s evident that the 
nparatively small, and a low degree of expansion is  Crank-pins........ 12% ins 
ried in the high-pressure cylinders, 


a special valve 
r had to be used in these cylinders, by which steam can 
ut off after half-stroke. The ratio between No. 3 and 

2 cylinders is so great that steam can be cut off 
re half-stroke, and an ordinary Corliss gear was used 
this cylinder. The ratio between No. 4 and No. 8 is 
ill; steam in No. 4 had to be cut off at about three- 
rters, thus requiring no special cut-off mechanism, 
releasing gear. 


or 


he valves are operated from two revolving lay-shafts 
on each side of the machine. 
he crank-shaft it was not easy to arrange eccentrics 
this shaft, from which to operate the valve gears. A 


With the construction 


Cross-head pins ..... 
Main trunnion for rockers........ 

Low-pressure piston-rods.... 
High-pressure piston-rods..... 
Pump rods..... 
Feed pumps. Single ‘acting. .6 ins. diameter 
Air pump. Single acting. 
Circulating pump differential 155 bucket. 


Tank pump 
Reheating surface; ‘Ist receiver. ig 


Discharge pipe 


99 of 


. ins. diameter 
.4% ins. diameter 
< S ins. stroke 
20 ins. diameter x 14% ins. stroke 


. 10% plunger x 341 4 ins. "stroke 
5 ins. x 94 single acting 


-139 sq. ft. 

2d receiver. sq. ft. 

3d receiver........... ARSE 139 sq. ft. 


necessary interruption of the heat 
ment of the feed-water must involve 


the use of the ‘‘Sankey 
tion, 
by the boilers, 
own amount returned from the 
tributes 15.6% to the 
eylinder TI. 


and is reconverted into heat and 


cycle in the measure 


a loss of efficiency, 


which loss only estimates can be made; although i 
should usually be possible to secure a very close ap 
proximation. 

The heat distribution of this eng = best show bi 


Diagram,"’ 
for this case, is given in Fig. 


reckoned at 100%, meets at A 30.7% of its 
feed-heating system, dis- 
jackets, and the balance to st 
Transformed energy passes out of the system 


as work, of which less than 


of which a reprodut 
7. The heat supplied 


7% is lost as frictio 


dissipated. 75% is sent 


a 
: 
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I nto the condenser, and the curious system of — 3 Noor} 
Table showing Performance of the Best Engines of the THE SYSTEMATIC LOCATION OF PIPES AND WIRES 
gz and of adheating feed-wate ses a part o Present Time. 
ind much mbre, from the various jackets and r © n IN THE STREETS AS OPPOSED TO SUBWAYS. 
vers, in a manner readily traced on the diagram, so as G ms As: . ELS. At the recent meeting of the Western Gas As- 
luce some degree, th: ansfer of heat fre e mos AS. 
Au me degree, that transfer of heat from th a°8gG ASE ~ oes sociation a paper was read by Mr. Donald Me- 
to the compression side of the type diagram sews, of Louisville hich he adv : 
has been already described as the ideal substitute onald, llie, KWy., In Which he advoc ated 
Cotterill for the Stirling equivalent of the Carnot sys- Simple Engines. mH w A joa) & the location of gas, water, sewer and other pipes 
Sulzer ..... 284 87 372 18.4 20,250 88,000,000 various electrical wires in accordé > wi 
dicated in the description, just given, of Corliss 387 «62 19'250 92,630,000 und vai elec trical wires in accordance with 
Compound some well-conceived plan, rather than the placing 
| | | | ECEIVER Sulzer ..... 247 85 498 13.85 14,700) 121,100,000 J 
|< Wheelock .. 590 160 612 12.84 14,100 126,400,000 
NOER Seymour.1,076 125. 800 12.76 13,000 137,000,009 
ad Leavitt .... 643 135 37 12.16 13,400 133,000,000 
Triple Expansion. 
|| Sulzer ..... 615 141 516 11.85 13,000 137,000,000 
| Reynolds .. 574 120 203 11.68 13.056 140,817,000 
Leavitt ..... 576 185 240 11.22 12,242 141,855,000 H CYLINDER 
are Allis ...... SOL 187 192,510.34 11,764 157,002,500 r 
Hall & Treat. 16 4400} 220 9.65 $13,500 132,000,000 | 
(500 } 9.75] | : 
Nordberg 712 200 250 12.26 11,158 162,948,824 | 
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Diagram Showing Steam and Water Con- 
nections. 


Fig. 6.- 


the action of the engine. The heat is thus gained by the 
feed at increasing temperatures throughout. 
rhe combined diagrams of this 


ne with and the other without heaters in 


indicator engine, the 


use, are e€X- 


din Figs. 8 and 9. The difference is less than 
would perhaps have been anticipated; but it is neverthe- 
he i very observable one. The saturation curves of the 
s of cylinders is discontinuous In the first and very 

ly continuous in the second case; showing the effect 

the heaters in improving the action of the engine, by 


lucing the 


amount of 


powers, 


each 
completeness 
progress of the stroke ot 


steam taken into 
and by increasing the 
during the 


cylinder 
equal 


evaporation 


It is also observable that the quantity of 

steam taken into each suc- 

cessive cylinder is less by the 
j \ amount of steam taken out 
for use in the heaters. With- 
out heaters,the saturation 

} runs smoothly from end to 
. end of the combined diagram, 
illustrating, further, the ad- 


mirable 
_ elements, in series, which has 
been secured by the designer 


proportion of 
The success met with in the 


endeavor to secure small 
\ 
bes | clearances is well exhibited 
i AG | in these diagrams; as is also 
\ ! the depression of the back- 
| ‘ | pressure line, throughout the 
\ | 
| 


In studying these diagrams, it will be remembered that 
the saturation curve is that with which the expansion line 
of the diagram would have coincided, had the expanding 
steam been retained in the dry and saturated state. 

In all cases so far, records have been made on a basis 
which, directly or indirectly, rates the machine by its 
physical efficiency; while the true basis must ultimately 
be recognized as being work performed per uni of cost, 
including operating expenses, interest on investment, 
of maintenance and replacement accounts. 


and 
The basis here 
accepted is a measure of the perfection of the design, con 
struction, and operation; the commercial basis involves, 
with this, the success of the responsible financial officer 
in making investments in the steam plant add to the divi- 
dend-paying capacity of the establishment of which it 
This latter ultimate and basic requirement 
compels the designer to conform his work to the demands 
of the finance of the case, and forces him to proportion his 
steam plant for a lower expansion duty, 
and considerably reduced costs of construction. Thus it 
be found that, in a representative case, the reduc- 
tion of the expansion ratio to about seven-tenths its figury 
for maximum duty, and the resultant reduction of that 
duiy to about seven-eighths the maximum, prove 
commercially and financially advantageous. 

Just how far the use of this system should be affected 
by costs of construction, and how far commercial efficiency 
would be affected by changes of proportion 
remains to be determined. 

The steam engine has now been so far perfected, and 
the practical limits of pressur¢ 
approached by steam-boiler constructors and users, 
but little more can be expected of the designer; and, even 
with the types of engine, practically justifiable 
with exceptionally high costs of fuel, uninterrupted work- 


forms a part. 


ratio, a lesser 


may 


may 


and design, 


are coming to be so nearly 
that 


costlier 


ing and low values of money, as in some instances with 
the steam pumping engine, commere‘ally practicable pro 
gress seems likely to prove 

very slow henceforth. These Pressure at Engine 
costly types of engine must 
necessarily have a compara- 


With the 
case of moderate 
cost of fuel, intermitten duty, 
comparatively high value of 
money in the business, or ab- 
with the 
seem likely 
rather in the 
direction of cheapened meth- 
ods of construction and sim- 
plification of design. 


tively narrow field. 
common 


solutely scarcity 
gains 


hereafter to be 


buyer, 


Atrnospheric Pressure 
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Fig. 7.—Diagram Showing Heat Distribution. 
of such underground conduits in subways. The 
but not so much 
as a substitute for subways as a common-sense 
method, to be followed 
whatever reason, art 
be constructed. In 
the 
struction that there is an open field for carrying 
out the of Mr. McDonald 
pipes and wires are being laid or relaid. 

The first proposition is that and towns 
adopt ordinances to the effect that on all 
streets, and as far as possible on new construction 


plan is well worth considering, 
wherever for 
not being and not likely t 
fact, so little has been 
line of general subway con 


subways, 


done 
or proposed in 
suggestions whereve! 
cities 


new 


or reconstruction in old streets, all pipes and wires 
running north and south be laid say 2 ft. beneath 
the surface, and those running east and west 4 ft.. 
the exact depth to vary with the frost lines. Gas 
pipes he would have placed 2 ft. from the curb; 
water pipes, 3 ft, and so on. 

A second, and very important, proposition is 
that all pipe connections, particularly services 
shai: be at the tops or bottoms of the mains, in- 
stead of the sides, since it is proposed to place all 
pipes and conduits in practically the same hori 
zontal 


} 
piane 


The various service pipes for each 


Armospheric Pressure 


| | 


FIG. 8..-COMBINED INDICATOR CARDS, WITH HEATERS. 
whole period of the return stroke. The loss of work be SPANISH TRAPE WITH 
Ry ylinders is an unusually small proportion of the ; 


rea of the diagram,and the waste by rounding off of 


ners is less thar 


is common in this class of engine In 


his, also, as in almost 


all other engines making a record 
r economy and high duty, the terminal 


pressure is 
low figure, here about 8 
and rarely less than 7 or higher 


rought down to a comparatively 


lbs. per sq. in. absolute, 
, with the 


ng 200 Ibs. 


now usual high boiler pressures, approx- 


| > 


UNITED STATES 
larger in the fiscal year just closed than in any year since 


was 


We exported to Spain $13,400,000 worth of goods 
her nearly $6,000,000 worth in 
Jur exports to her 


and bought from return. 
breadstuffs, 


mineral oils and woodenware, and in imports, fruits, nuts 


were chiefly raw cotton, 
and wines form the largest items, although $645,000 worth 
of Spanish iron ore came to the United States in the year 
ending June 30, 1900. 


FIG. 9.—COMBINED INDICATOR CARDS, WITHOUT HEATERS. 


house, or for a group of houses, would be earried 
to the curb line in a common trench, provided with 
a removable iron cover to give 
vices without digging. 


access to the ger 


The chief advantages claimed for this systen 


are economy and diminished interruption t 
traffic, both in first cost and repairs, throug! 
lessening the depth of street excavations. Ii 


the case of services, the only disturbances to thé 
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street, once the services are laid, would be that 
due to the removal of plates. 

Subways, the author held, would often be ren- 
dered almost impracticable if sewers were to be 
included, owing to the great depths often neces- 
sary for sewers, the dangers of water leaking 
into telephone cables and of leaks in gas mains, 
causing explosions. If sewers were omitted from 
subways he still saw many obstacles to their use, 
including the great size and cost required to con- 
tain the many pipes and wires now in demand 
and in prospect, and the more rapid deterioration 
of pipes in the damp air of the subway than those 
placed in the earth. 

In discussing the paper, Mr. Moyers, of Colum- 
bus, O., said he did not believe the public would 
tolerate the iron covers for the service pipe con- 
duits every 100 ft. or so, nor that such conduits 
would be worth their cost, nor that they would be 
practicable, owing to the freezing in gas and 
water pipes. He disapproved having gas and 
water pipes in the same trench, as a general 
proposition, stating that if both leaked the gas 
main would soon be filled with water. The paper 
ind discussion in full will be found in the “Amer- 

in Gas Light Journal” for June 11, 1900. 


TH’ \MPROVEMENT OF THE SOUTH PASS OF THE 
MISSISSIPPI RIVER. 


William Starling, M. Am. Soc. C. E., M. Inst. 
The Mouths of the Mississippi. 

lt is well Known that the Mississippi makes its 
ay to the Gulf through three great branches or 
passes (Fig. 1). On the extreme left, to the east, 
es Pass a Outre, about 14.5 miles in length, to 
the land's end. In the middle lies South Pass, 
vhich, before its improvement, was about 12 miles 
ong. On the right, to the west, is Southwest 
Pass, about 17 miles to the land's end, or 20.25 
miles to the outer crest of the bar. All distances 
ire measured from the head of the passes, or the 
place where the axes of the three passes intersect. 
Pass a l’Outre, about five miles from the com- 
mon head of the passes, puts forth a branch to the 
right called Southeast Pass; and at about 12 miles 
a short branch to the left called North Pass. 
Southeast Pass, at about 10 miles from the head 
f the passes, splits into Northeast and Southeast 
Passes, of which the former is the greater. South 
Pass, before its improvement, had a_ branch 
named Grand Bayou, on the right, about half way 

of its length. Southwest Pass has no branches. 
Pass a l’Outre is the largest of the passes, and 
South Pass is the smallest. In 1878, during the 
onstruction of the jetties, the proportion between 
ihe discharges of the passes was about 46, 43 and 
ll. It is probable that this proportion was some- 
What changed by the execution of the contraction 
vorks which were put in from time to time, which 
duced materially the cross-section of the jetties 
ind of South Pass itself. It was still further 
hanged by the occurrence of a crevasse or break 
in the right bank of Pass a l'Outre, about a mile 
ind a half below the head of the passes. This 
pening increased the discharge through Pass a 
Outre at the expense of the other passes, so that 
t the present day it is estimated that about 50% 
the volume of water which reaches the head 
f the passes empties into the Gulf by way of 
Vass alOutre. About 41% makes its exit through 
Southwest Pass and about 9% pours out through 
South Pass. The banks of al! the passes are very 

Ww. 

The general sinking of the level of the Gulf 
‘oast, from the Rio Grande to Florida, is sup- 
sed to amount to about 2 ft. in a century. At 
‘he mouth of the Mississippi it is far more. At 
ort Eads, at the landward end of the jetties of 
South Pass, it is at the rate of about 1 ft. in 19 
years, or say 5 ft. in a century. The banks of the 
passes, however, are not depressed below the sea 
level by this movement. They are liable to over- 
flow in high stages of the river when the waters 
ff the latter are most heavily charged with sedi- 
ment. A portion of the earthy matter held in sus- 
pension is deposited upon the banks; and by this 
process the banks are kept up nearly to high- 


*Member of the Southwest Pass Board, New Orleans, 


La 


water level. Of course, they can never reach this 
level; for an increase of height can only be at- 
tained by deposit from water which overflows it. 
What external forces there are tend to depression. 

The range or oscillation caused by the alterna- 
tion of high and low water in the river, indepen- 
dent of the tides, is something like 2 ft. At New 
Orleans it is about 20 ft.; at the Forts about 6 ft.; 
at the seaward end of the passes it is almost im- 
perceptible. It is something, for it is enough to 
confer a velocity, over the bar outside the mouth, 
of 4 ft. or more per second at high water of the 
river; whereas at low water the current is only 1 
ft. a second or so even at ebb tide, and almost 
null during flood. 

The passes do not carry all the high-water or 
even the low-water flow of the Mississippi At 
extreme high water, a considerable proportion of 
the total discharge of the river does not even pass 


First Attempts at Dredging. 


Neither Pass a l’Outre nor Southwest Pass, in 
its natural state, afforded anything like an ade- 
quate depth for vessels of even moderate size. 
South Pass was even worse. The obstruction was 
not in the passes themselves, but at their mouths, 
or rather outside their mouths, where there were 
formidable bars, with a depth on their crests of 
only 7 to 13 ft. Consequently, various projects 
were suggested; but the only means which met 
with any success was stirring up the material of 
the bar with powerful cutters and letting the silty 
earth thus dislodged float out to sea. It is evi- 
dent that such an expedient could be successful 
only when there was a strong seaward current. 
Consequently, the boats could be employed for 
but a part of the year. Between storms, break- 
ages, repairs and slack currents, the boats mad« 
an average of only about 100 working days in 
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FIG. 1.—MAP SHOWING THE DELTA AND PASSES OF THE MISSISSIPPI RIVER. 


by New Orleans, but goes out, directly or indi- 
rectly, through the Atchafalaya; directly, by way 
of Red River; indirectly, through crevasses in tho 
levees along the right bank. Sometimes also a 
part of the discharge is carried off through breaks 
in the levees of the left bank, through Lake Mau- 
repas and Lake Pontchartrain. In 1897, out of a 
total discharge at Vicksburg of perhaps 1,750,000 
cu. ft. per second, only about 1,500,000 cu. ft. 
passed in the channel of the river, the rest being 
lost through crevasses; and only about 1,300,000 
cu. ft. passed New Orleans, the remainder being 
diverted, in one way or another, through the 
Atchafalaya. 

Even of the water which passes New Orleans, 
however, not all goes out through the three great 
branches which have been named. The levee 
system ends a little below the Forts, about 76 
miles below New Orleans and 20 miles above the 
head of the passes; and in great floods there is a 
noticeable outflow over the banks. In addition to 
this source of leakage, there are several well-de- 
fined outlets between the Forts and the passes. 
About 8 miles below the Forts, on the left bank, 
is Baptiste Collet’s Canal, an artificial opening 
made for the convenience of the oystermen, which, 
inconsiderable at first, is said to be enlarging with 
rapidity. Hitherto it has not played any import- 
ant part. One mile below this opening, on the 
other side of the river, is another called The Jump, 
about 450 ft. wide and 43 ft. deep near the river 
end; seven miles farther down, and four miles 
above the head of the passes, is a much larger 
and more important outlet, which is known by the 
name of Cubitt’s Gap. This, in 1898, was 3,240 
ft. wide, and carried 155,600 cu. ft. of water a 
second during the high water of that year, which 
was not a great one. The Jump, at the same time, 
carried 35,080 cu. ft. 


the year. They were operated for 10 hours a day. 
Even under these unfavorable circumstances they 
succeeded in establishing and maintaining a nav- 
igable channel varying from 16 to 18 or 19 ft., and 
with a somewhat uncertain width of from 100 to 
250 ft. 

The boats designed for the “stirring process 
were powerful vessels, built for this express pur- 
pose. The first, the ‘“‘Essayons,"’ was designed by 
Major McAlester, and was completed in 1869, at a 
cost of $228,000. The agency by which the loosen- 
ing of the material of the bar was effected con- 
sisted of propeller-blades extending below the 
keel. An improvement was added to this ap- 
paratus by Major Howell, in the form of a ‘‘de- 
flector,’’ which more effectively directed the dis- 
integrated material into the upper currents. In 
1871 a contract was made for the construction of 
a still more powerful vessel, which was named the 
“McAlester,” in honor of the designer of the “Es- 
sayons,” who had lately died. With these two 
boats work was kept up until the latter part of 
the year 1877, when it was discontinued upon of- 
ficial notification that 20 ft. had been secured and 
preserved through South Pass. 

The Construction of Jetties. 

The history of the improvement of the South 
Pass is important in many ways. As a successful 
attempt to create a deep navigable channel at the 
mouth of a great silt-bearing river, it is well 
worthy of study. It is especially interesting at 
the present time in view of the projected and, it 
may be hoped, approaching improvement of 
Southwest Pass, to which it affords the closest ex- 
isting parallel. 

Many of the conditions are nearly or quite simi 
lar, and the lessons derived from the experience 
of Mr. Eads and his associates and successors are 
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iuge part applicable to the newer and greater following sketch, Fig. 2, was somewhat hastily be merely temporary. Subsequently, however 
nroject. They are full of instruction and of warn- made from a drawing in the possession of Mr. (in 1878-9), the sill across Southwest Pass was 
tT i early history of the improvement of Ubsdell, the representative of the Eads estate resi- raised, and became a submerged dam, nearly § ft. 
ssuth Pass is given with all requisite particular- dent at Port Eads. It shows the crib-work arouna in height. An outlet on the right bank of South 
1y Mr. Corthell in his well-known work,* and both pier-heads. Pass, Grand Bayou, was closed entirely, by a 
therefore, easily accessible. This account, how- The cribs were carried much farther up the brush dam. This outlet is about half way down 
mes down only to 1880, The twenty years channel than is shown by the sketch. The mat- the pass. 
ening between that date and the present tresses, by virtue of their own weight, of the silt The Work of Improvement Since 1880. 
brought about great modifications in the jet- which had infiltrated the interstices between the Since 1880 the principal events in the history of 
themselves, in the general course of the pass willows and the stone which weighted them, be- the improvement of South Pass have been: The 
‘ and in the Gulf beyond the mouth of the came considerably compressed, especially near the damage to the concrete capping and parapet of 
It may be said with truth that in this period sea ends: so that in many places the crown had the East Jetty caused by storms, especially 
1 ntained the most interesting and most in- sunk 2 or 3 ft. below the level of the water. Thes> those of 1882 and 1886; the construction of the 
tructive part of the history of the improvement. losses had to be made good by various ingenious “inner jetties” in 1882 and subsequently; the re 
Fortunately there is abundant material for the expedients, which need not be described here. building of the concrete walls in 1899; the pro- 
Early Difliculties with the Working of the Jetties. pressive shallowing of the pass; the continued 
Mr. Cornelius Donovan, M. Am. Soc. C. E., U. 8. and enormous accumulation of behind the 
‘ \ssistant Engineer, who has had charge of this — At a very early stage ig ai ee ae ve West Jetty; the scour on the sea side of the East 
k for about 22 years, and these reports are ta jettles Jetty; the annual subsidence of the works; the 
ound in the Annual Reports of the Chief ol the date of beginning work, it was found that edchaind at tna eb taka Ge weer 
| neers the seour, in certain localities, was not proceeding 
the details of the construction of the jetties are with the rapidity which was desirable, and it was Damages to the Concrete Capping. 
ve no spevial interest at this day, when the type decided to contract the channel between the piers As early as Feb. 4, 1SS1, serious damage was 
a onger a novelty. Briefly, each pier consist- at those places by wing-dams. Such a contrac- done to the parapet of the East Jetty by a storm 
. a number of tiers of willow mattresses 2 ft. tion was thought to be specially necessary near Whose maximum velocity was Jo miles an hour; 
3 each tier being weighted with stone cnough the sea ends, on account of the leakage’ there 1,2lo ft. were more or less injured, and 97 ft. of 
k it. The foundation concrete wall were destroyed. On Sept. 9, 1882, a 
esses were from 35 7 = wind from the north-northeast blew for 39 hours 
ft. wide, and froin ca 200° With an average velocity of 02 miles an hour. For 
r was 25 ft. wide L ] Li one hour it was 92 miles; for half an hour 08 miles, 
t hole structure was South pmo and for a quarter of an hour 102 miles. The max- 
i with rip-rap, or : . . Sa ; imum was 108 miles an hour for five minutes. 
st course of which | ° ° The damage done to the jetties was confined to 
| [| a |_| |_| L_| lis all, more than one-half 
one laid by hand. Later \ | was protected by sedimentary deposits, and was, 
both jetties were sur- a in fact, buried beneath them. A length of 5,452 
FIG. 2.—SKETCH SHOWING METHOD OF PROTECTING THE ENDS OF to of ime 
te bl ; THE JETTIES BY CRIBWORK. Work consisted of concrete blocks resting upon a 
, fora great part of mattress foundation, and capped by a concrete 
t lenathn—the Kast : parapet. Of this length, 2450 ft. were badly 
J from station 65 and the West Jetty from through and over the pesiies Which was er broken up; many of the blocks with their cap- 
in 9“O, respectively, to the sea ends. as ping were overturned on their sides, and one was 
s varied from 3.5 ft. wide, 3 ft. thick and 1b whole, to ov or Water Passing saat hile 
end, to 13 ft. wide; 5 ft Point. Eight wing-dams were built, arranged in 
k and 55 ft. long at the seaward end. Che pairs, from station 90 to 118.) They narrowed thr ins “< t. ‘1. 18SG. a storm occurred which was 
blocks weighed more than 260° tons, eer not less violent than that of 1ISS2, though it was 
\ ontinuous parapet was built cn of shorter duration. During the height of the 
Ks of the East Jetty, mostly consist- and flimsily built, hurricane (for such it was) the wind blew from 
ef conerete, but partly of concrete rub- m ittress a row the hitting $0 the 
masonry. The top of the parapet was » ft. a — piece. They did not sipcihod the curr: a com east-southeast and southeast. The maximum 
ove average flood tide. Landward of the ity of the wind is not known, as the ane- 
work, on both jetties, the capping was of to be temporary structures and to meet an imm: mometer broke, but it le thought that it was 
ivy rubble stone, rounded into a crown, the diate want. , fully as great as in ISS2Z. The highest land in the 
ide of which was 1.5 ft. above datum (averag: Afterwards the dams or dikes in quest = fees vicinity of Port Eads (which is mostly made land) 
tide).3 raised io the surface of the water by etek ta 
it was found that the construction of the para- laid horizontally. Many new spurs were built, flooded. The damage consisted in the dislodging of 
" eenerated new wave forces, Which the rubble in pairs as before, the space ieee bain the ends ie GSO ft. of parapet near the sea end of the East 
ne or even the dimension rock could not with- ing reduced generally about Jetty. The condition in is thus described 
tand. The waves which previously swept GUO ft. or In Juiy, 1877, 20 all had 
he jetties and expended their force by ae been built. Phe wide 2 aga above ee InP eee For 1,160 ft. the foundation blocks are in place, without 
rete blocks were converted into racers, which, Which connected the West Jetty with the land, the parapet, which was built upon them; for 2,12 ft 
storms, swept along the jetty with terrific force, was also contracted by dikes, so that the distanc: moved thei 
i original position and badly broken up, and for 197 ft. the 
king up the rock which lay upon the slipes from the East Jetty was reduced from 1,400 foundation and parapet have disappeared entirely. 
ittering it im every direction, where an _ ob- 1.600 ft. to S570. In 1898, 50 dams had been built, Most of the masonry on this jetty is above the surfaci 
of the water at high tide, and, even in its badly demo! 
1 mm opposed its further course, piling up of which 36 were then maintained. There were 15 ished «condition. serves to. break the force of the sea 
«wk upon it, and at times hurling them ove! more in the pass itself. Attention is called to thes Which, after traversing the shoal ar a between it and the 
onerete blocks. To prevent this action th details, because the construction of these numer- 
which, if continued any length of time, ous contraction-works had important effect 
uuld undermine the jetties, spur cribs were built upon the future of the pass, nal Knee eee pi meantime, interior lines of jetties had been built 
nd placed about 100 ft. apart, on both sides of fa heavier and more substantial type han th 
jetties, wherever they were exposed to the earlier spurs, consisting mostly of tiers of mat , 
- These cribs were loaded with rubble stone. tress laid horizontally. Construction of the Inner Jetties. 
‘| crib-work for protecting the ends of the jet There was an extensive shoal across the head The inner East Jetty was begun in the latter 
s Was constructed of palmetto logs. The wood of South Pass, with a minimum channel depth ot part of ISS2 and was finished in 1SS4. The in 
the palmetto is very fibrous, tough and corky, about 15.5 ft. at average flood tide, or something ner West Jetty was begun in ISS6 and was fin 
nd it resists the action of the teredo. It weighs more than 14 ft. at average low water. To scour ished in ISST. These works were of much lighter 
xwout 40 Ibs. to the cu. ft.” away this bar it was found necessary to construct and cheaper character than the original jetties 
fhe treatment of the sea ends of the jetties was extensive systems of training dikes and spurs ai consisting of piles and willow brush, the laiter 
n interesting problem. The end of the West Jetty the Head of the Passes, and within the entrances weighted with stone. The inner East Jetty was 
is closed entirely by crib-work for a distance of to South Pass. These works were intended to di- originally composed of two parallel rows of piles, 


more was still more strongly fortified 
igainst storms and currents. It was given a very 
lat slope on both the Gulf and river sides, being 
typed with heavy rubble stone, with the usuat 
nerete parapet. Later, it also was surrounded 
by an elaborate arrangement of crib-work, The 
*-The History of the Jetties.””. New York; 1881. 
rthell, pp. 202, 208 


wout BOO ft. The end of the Fast Jetty, being the 


vert a portion of the flow through Pass a l’Outre, 


and thus secure a greater head of water across 
the shoal. Sills were also laid across the heads 
of Pass a l’Outre and Southwest Pass. These 


structures were originally not intended to dimin- 
through named, 
merely to keep them from enlarging pending the 
of South the 
diminution of its flow, which it was thought would 


ish the discharge the passes but 


eontraction Pass and consequein 


driven 6 ft. apart each way; the space between 
the rows being filled with willows ballasted witl 
stone. In localities where scouring took plac 
under the jetties, the width of the dikes was 


increased, the number of rows of piles being then 
The inner West Jetty was con 


structed very much after the same pattern. Th: 


as many as four. 


Donovan, in Report of Chief of Engineers for 7, Par 
f., po. 1095, Part p. 384 
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piles were 8 ft. apart each way. The number of 
rows Varied from one to five. When there was but 
one row of piles, the willows were placed so as tu 
make the top of the jetty about 15 ft. wide. The 
piles near the sea ends were creosoted as a pro- 
tection against the teredo. Throughout most of 
ts length this jetty was built in only 2 ft. of 
yvater; so great had been the deposit caused by 
the wing-dams and other agencies. 

The objects of these works were: (1) To pre- 
vent the escape of water at flood tide over the 
conerete blocks; (2) to keep the material 
which had accumulated between the wing-dams 
from being drawn into the channel by the swash 
of passing vessels; (3) to contract the water- 
way and increase the scouring power of the cur- 
rent. 

The inner jetties were eventually brought up to 
a height of 4 ft. above the average flood tide, and 
the outer or sea slope was well covered with rip- 
rap.* The space between the East and West Inner 
Jetties was O75 ft. It was afterwards reduced to 
about 6UU ft. by spurs or cribs. 

Rebuilding the Concrete Walls. 

In 1SSY it was decided to rebuild the concrete 
wall of the East Jetty; and for two reasons: (1) 
The inner jetty was not intended to resist heavy 
seas, and the breakwater formed by the remains 
of the old concreting was not deemed suificient; 
(2) the inner jetty was not closely consolidated, 
and there was considerable leakage through it. 
This would be prevented by building a close wall 
outside of it, and eventually a deposit would form 
between the two lines of jetty which would make 
the whole structure water-tignt. 

These expectations have in a great measure been 
realized; and the double lines of jetties answer 
their purpose very well. They also serve to pre- 
vent the carrying of large quantities of sand over 
the jetties into the channel by high s:as, especial- 
y from the east. Storms from the west are rare, 
ind when they do occur, the West Jetty is thor- 
sughly protected from them by the immense de- 
posits of silt which have accumulated behind it, 
ilmost to the very sea end. 
rhe concrete blocks of the original jetties had 
yon built with vertical sides, forming a perpen- 

r wall from 5.5 to 7.5 ft. high, resting upon 

base from 4 to 12 ft. wide. To this peculiarity 
nd to the high grade of the crown of the parapet 
(in 1ISS6 said to be about 4 ft. above average 

id tide) is attributed the extraordinary damage 
lone by the hurricanes of 1882 and 1S8S6. In the 
construction of the new wall this error was avoid- 
1, and the sea slope was given a batter of 1 on 1. 
The grade is 3 ft. above average flood tide. The 

rk is locally Known as the Wisner Wall, from 
the name of the engineer under whose direction 

Was buiit. No damage has been suffered sinc: 
the date of rebuilding, except the annual sub 

dence, 
Progressive Shallowing of the Pass. 

In June, 1875, South Pass was, in Mr. Corthell’s 
ords, “a beautiful, natural ship canal.” From 
he shoal at the head of the passes to the bar 
it the mouth, there was only at one place a depth 
ess than $1 ft; and that was for a length of about 
Wi ft. Here (just above Grand Bayou) there was 
nly 28 ft. In places, the depth was as great as 
0 ft. After the obstacles above named should 

removed, there was no apprehension of any 

uuble in the pass itself. Now, the maxinium 

lepth is about 36 ft. and the minimum depth 26 

temporarily, sometimes less. 
lt is stated by Major Howell that South Pass, 

IS75, carried off 15% of the total discharge of 

river. This estimate was probably based up- 
1 only one or a few observations, for it dues not 
sree either with earlier or later estimates. <Ac- 
rding to Capt. Talcott’s survey of 1888, the per- 
lilage Was about 8, and its cross-section, at its 
ad, Was 24,300 sq. ft. This accords very wel, 
ith Mr. Marindin’s survey of IS75. In 1878 Cap- 
‘in Brown found that the cross-section had de- 
eased about 50%. In 1880 it had diminished 

about 16%, namely, from about 24,000 above 
rand Bayou to some 20,000.; The channel be- 


"Major Heuer, in Report of Chief of Engineers for 1886 
Part pp. 1226-7, 
Corthell, “History of the Jetties,”’ 


tween the jetties had an area a little greater 
than this, but the effective section was reduced by 
spurs. In 188 the section above Grand Bayou 
Was still farther reduced to about 19,000 sq. ft. 
In 1891, a crevasse occurred in Pass a |’Outre, in- 
creasing considerably the proportion of water car- 
ried off through that branch and diminishing the 
discharge of the other two passes. During a 
year’s observation, in 1878, the proportions wer 
46, 43 and 11. In 1898, the respective percentages 
were about 50, 41 and 9. In 1897, the cross-section 
of the part of South Pass above Grand Bayou 
was about 17,500 sq. ft.; a diminution since 1875 
of about 27%. Between the jetties it was almost 
exactly the same. 

This tendency toward deterioration of the pass 
did not escape detection. Up to 1875S there had 
been observed a gradual contraction of the chan- 
nel above Grand Bayou, which was, however, at- 
tributed to the influence of the works at the head 
of the pass. In 1880, it was remarked that there 
had been an average fill throughout the pass, 
since 1875, along the channel line, of 2.5 ft. In 
1SS6, the total fill above Grand Bayou varied from 
4 to 12 ft, and below Grand Bayou from 3 to 7 ft. 
The shoaling was generally in the deeper portions 
of the pass, and did not injure navigation. In 
1888, the fill above Grand Bayou, since 1875, was 
from 1 to 18 ft.—below Grand Bayou, from 38 to ¥ 
ft. In 1897, the total fill above Grand Bayou va- 
ried from 5 to 30 ft, arid below Grand Bayou from 
2 to 14 ft. If the shoaling had been confined, as it 
was at first, to the deep sections, it would have 
done but little harm. It was thought by those in 
charge that it indicated a marked tendency to- 
ward uniformity of depth, by the deeper localities 
being filled up, while the shallower places re- 
mained unchanged or deepened. Lately, how- 
ever, the fill has also extended itself to the shal- 
lows; in fact, it is general throughout the pass. 

In order to hasten and facilitate the acquisition 
of the required dimensions of channel, Mr. Eads 
had constructed in 1877 a powerful dredge 
boat called the “G. W. R. Bayley,’’ in honor of the 
distinguished engineer who was then his principal 
assistant. This boat is a suction-dredge of the 
kind sometimes called ‘“self-loading;’’ that is, 
she carries hoppers or tanks into which the 
dredged maierial is pumped, to be discharged aft. r- 
wards between the wing-dams or in deep water 
at sea. When strong currents prevailed, she dis- 
charged the material directly overboard. This 
boat was used only occasionally, during the con- 
struction of the jetties, and from February, 1585, 
to August, ISSS, a period of 5% years, she was 
not used at all. When she was put into employ- 
ment, it was generally in the jettied channel. She 
Was rarely needed at the Head of the Passes, in 
the pass itself or in the Gulf. She was not used 
in the } ass until 18938. From 1888 to 1S07, in- 
clusive, 80, of the dredging was done between 
the jetties, 13.3% in the South Pass proper, 6.4 
in the Gulf and U.38% at the head of the passes. 
From 1893 to 1807, inclusive, the respective pr-- 
portions were 74.4, 20, 48 and GS. In 1897, out 
of 1US days of 10 hours each of dredging, 6S were 
spent between the jetties, 33 in the pass and 7 in 
the Gulf. In 1895 the dredge was in use for 141 
days. The channel was below the required dimen- 
sions 31 days. In 1806, dredging was done for 130 
days and the channel was deficient for 159 days 

Sand Waves in the Pass. 

According to the engineers engaged in the work, 
the immediate cause of this trouble is the passage 
of sand-waves. Except for the disturbance cause 
by these moving masses of material along the 
bottom, the channel is nearly constant in posi- 
tion. The waves, Mr. Donovan thinks, were 
originally made by deposit of matter in suspen- 
sion. After the material is dropped, it is probably 
rolled along the bottom; the forees that were in- 
sufficient to hold it suspended being amply com- 


petent to push it. “This phenomenon,” says Mr. 
Donovan, “almost invariably occurs in some part 
of the channel when the river is approaching its 
highest stage and when it begins to fall. At such 
times the channel is constantly changing, volume 
after volume of sand following each other, and 
while it is reasonable to presume that dredging 
will aid in disintegrating them, yet, following as 


they do in rapid succession, particularly when the 
tide begins to ebb, the effect of dredging is often 
obliterated during the night, and at times when 
the dredge is working it has been observed that 
the shoaling was increasing. The amount that 
these sand-waves reduce the depth of the chan- 
nel is rarely 3 ft, and generally varies from 1% t 

In 1896, from August to December, 122 days, 
the failure to maintain the required depth oc- 
curred at different localities in the channel be- 
tween the jetties—very little elsewhere. To quote 
again from Mr. Donovan: 

A deep place to-day would be found shoal on the follow 
ing day, and although a vigorous attempt was made to rs 
store the channel by dredging, the progress made was ex 
tremely slight The strong salt-water reverse current 
which exists during low river seemed to keep the botton 
alive; a moving mass of very soft material was always 
present near the bottom, and whatever improvement might 
be made when the tide was ebbing would be obliterated 
during the rising tide. 

This soft material, which is brought in from th: 
sea by the tlood-tide, is not as dangerous to ves- 
sels running aground upon it as the ordinary 
harder sand vr silt composing the bottom. It is 
so soft indeed that ships often force their way 
through it. “On Nov. 23, 1896, dredging was dis- 
continued, and on Dee. 16 the channel was found 
to have become restored solely from the effect of 
a oJ-ft. rise of the river.’ 

Mr. Donovan states that the most unfavorable 
stage of the river is a rapid fall after a consider- 
able rise. This condition is analogous to that which 
prevails in the reaches of the Mississippi between 
Cairo and Red River, or indeed in the body of 
any sedimentary stream. The best effects are ex 
perienced after a long medium stage, though a 
gradual rise and an equally gradual fall produc 
good results. Contrary, however, to what prevails 
in the river, a prolonged low stage does not seem 
to bring about a good navigable channel. This 
fact is attributed to the proximity of tide-water 
whereby a low stage in the river is aecompani 
during flood and slack-water by very low velo: 
ties, while even at ebb the current is but small. 
In the upper reaches of the Lower Mississippi, 
on the other hand, the low-water velocity is often 
o ft. per second, and seldom less than 2. 

One of the most troublesome junctures is whe 
several short rises follow in rapid suecession at 
low stages, bringing down heavy volumes of sedi- 
ment from some of the tributaries, without p1 
ducing any proportional augmentation of dept 
or slope, or consequently of velocity and transport- 
ing power. It was found by Dr. Branner in tl 
Arkansas River in October 
from the silt-carrying Canadian River, comi1 
upon a low stage of the Arkansas (namely, 4 ft 
on the gage at Little Rock) when the latte 


stream Was comparatively clear, brought such an 
enormous volume of sediment that the proportion 
of solid matter in suspension to water in thr 
Arkansas at Little Rock, 250 miles be th 
mouth of the Canadian, was 1-S2 by weight ind 
this sediment was carried a great distance Th 
rise in the Arkansas was only 3 ft 

The trouble in 1896 and subsequently was 
caused apparently by the passage of sand-waves 
of rather coarse material, probably coming fron 
the Missouri, possibly from the Platte, as therm 
were heavy rises from that region som four 
weeks before After th sedimen had bet 
dredged up by the “Bayley” and di ipped over 
board, as is the usual manner of perating thai 


boat when there is a current, it fel] rapidly to the 


bottom again. The dredging done in 1898 was 
considered to be a useless expenditure of labor 
and fuel, and eventually it was discontinued. An 


experiment made in that year upon the method 
of depositing the dredged material near the bank 


of the pass showed that after two weeks or s ) 
work there was almost no gain of depth or o 
navigable width. 

There are pools and shoals, bends and crossings 
in this narrow, regularized channel, just as there 
are in the open river, but the shoals are under 
Water instead of being exposed to view. The 


shallow places are generally or always on the 


crossings from bend to bend or reversion points 


of the curves. This circumstance might be due 


in part at least, to the fact, first note r i 


*Report of Chiet of Engineers for 1897—Part IT 
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thought, by Dupuit, that at such places the ef- 
fective cross-section, normal to the direction of the 
current, is greater than elsewhere, owing to the 
obliquity of the channel to the axis of the stream. 
In a natural river the actual breadth is always 
vreater at a crossing than in a bend; but in a 
normalized stream the breadth is usually made 
uniform by restraining works. 

The Waal is a strictly regularized river, and it 
might be thought, and indeed it was thought, that 
the -iniformity of breadth should be preserved in 
the crossings, as well as in the bends. Experience 
showed, however, that a uniform navigable depth 
could not thus be preserved; and it was founa 
necessary to reduce the standard width of 360 
meters to 310 in the straight reaches and the 


Fig. 3.—Sketch Showing Formation of Middle 
“Ground Along the Axis of a Stream. 


crossings. In the case of straight reaches the 
principal difficulty encountered is the formation 
of what the river-men call a “middle ground;” 
that is, a shoal in che axis of the stream, with 
ieep water next to either bank, as shown by 
Fig. 3. 

The movement of sand-waves is well shown by 
Mr. Donovan in several of his reports; for in- 
stance, in that which is published in the Report 
of the Chief of Engineers for 1897, p. 1740, Plate 
lll. They are worthy of a careful study. With- 
out going into details, it is sufficient for the pres- 
ent purpose to observe that under existing cir- 
umstances the channel is liable to interruption 
ut any time from this cause should unfavorable 
stages of the river supervene, and that relief, 
when it comes (sometimes after an interval of 
mnonths) must proceed from a change in the con- 
lition of the river. 

Mr. Donovan attributes this evil to a combina- 
tion of several causes; the escape of water over 
the banks of the river between the lower end of 
the levee system (about the neighborhood of the 
Forts) and the head of the passes; the in- 
creased escape of water through Cubitt’s Gap, 
aptiste Collet’s canal and Pass a l’Outre; but 
especially to the fortuitous and apparently in- 

uculable and unpreventable effects of stage of 
the river. If the last be the predominant, as it 
appears to be the immediate cause, then the case 
seems to be difficult of remedy by works of regu- 
lation; that is, there appears to be no way to in- 
sure by such means the preservation of an unin- 
terrupted channel against the influence of un- 
favorable stages, and the interruption may be of 
prolonged and unknown duration. Dredging 
would seem to be the only remedy that presents 
itself. This has not been seriously tried. 

Cause of the Deterioration of the South Pass 

Channek 

It is clear, however, that some influence is at 
work now which did not operate formerly; for 
it is in evidence that up to 1888 there was little 
or no difficulty with the channel. Up to 1893 there 
was very little trouble in South Pass, the obstruc- 
tion being mainly in the channel between the 
jetties, where about four times as much dredging 
was done as in all the other stretches from the 
River to deep water in the Gulf put together.* 
of the causes enumerated above, the escape of 
water over the banks has always been in opera- 
tion, and to a greater extent formerly than at 
the present day. Probably the volume of wate 
poured out through the passes and outlets to- 
gether is not less than it was in former times; it 
is rather more. No more sediment is brought 
down the river, in proportion to the quantity of 
water, than before the construction of the jetties. 
The flow through Cubitt’s Gap and The Jump is 
no greater than it was in 1875; it is probably less. 
The discharge of Pass a V’Outre has apparently 
increased since 1878, and there seems to he little 
doubt that the discharge of South Pass has di- 


*See Mr. Donovan's testimony before the Senate Com- 
mittee on Commerce in 1898, and his letter to Senator 
Nelson. 


minished. These matters are difficult of accurate 
ascertainment; but according to the best evidence 
obtainable in 1878 the discharges of the three 
passes were about as 46, 48 and 11; now they are 
as 50, 41 and 9. 

That this decrease in the flow of South Pass 
should have as an effect a deterioration of the 
pass is conformable to reason and experience; 
and it is proven that the silting-up has progresse 
more rapidly since the occurrence of the crevasse 
in Pass a l’Outre in 1891. The deterioration, how- 
ever, had begun, as we have seen, many years be- 
fore 18091. In fact, the greater part of the con- 
traction of section occurred during the building o} 
the jetties, in which period the area of the pass 
diminished 16% out of a total of 27%. 

It is obvious that before the deterioration 
reached serious proportions, the changing condi- 
tions of river-stage, etc., produced travel of 
sand-waves in very much the same manner that 
they do at present. These movements, however, 
were the occasion of very little inconvenience, for 
in most places the depths were so great that the 
disturbance of the bottom was not noticeable. Fo 
instance, in 1883, in Grand Bayou reach there were 
onlytwo or three isolated lumps that were less than 
3) ft. below the surface of the water, where there 
is now a continuous shallow stretch a mile and a 
half in length, so little deeper than the prescribed 
minimum that the passage of a series of sand- 
waves is likely to cause serious inconvenience :o 
laige vessels and an interruption for the time of 
the channel required by !aw. 

While this condition has been aggravated, no 
doubt, by the unfavorable circumstances which 
have existed, it is not entirely caused by them. 
Had the channel through the pass remained as it 
was in 1SS3, the passage of sand-waves could 
never have produced any considerable disturbance 
of navigable conditions. It is the silting-up of the 
pass which is the primary cause of the trouble. 
Sand-waves are of universal occurrence in the 
Mississippi, as in other sedimentary rivers, along 
its whole course at all stages, except high ones, 
when they are in great measure leveled and ob- 
literated by the velocity of the current. They are 
of vastly greater dimensions than those which 
are met with in the passes. It is only in shoal 
water that they are the cause of any annoyance 

The fill referred to has been enormous—some- 
thing like 15,000,000 cu. yds. It is important to 
ascertain the cause of it; for the same influences 
which have produced such an effect here will be at 
work to accomplish a similar result at Southwest 
Pass, should the work now projected be under- 
taken there and at other localities where like con- 
ditions prevail, unless due precaution be taken. 

One is naturally led to the supposition that 
over-contraction may be the principal cause of this 
trouble. The banks of the pusses are very low— 
are overflowed at high stages of the river. Now 
contraction is valuable only in increasing the head, 
and consequently the velocity and the scouring 
power. But there is a limit to the head which can 
be obtained in the passes. The limit depends on 
the height of the banks. It is true that even after 
the water has begun to flow over the banks an ad- 
ditional head can be gained, for it requires head to 
give the lateral current necessary for the escape 
of the supertiuous water; but this head too has a 
limit, and it is soon reached. After it has been 
reached additional contraction can do no good. 
It is merely obstruction. The effect, then, of over- 
contraction would be to check the flow of water 
through the passes, and to encourage a greater 
flow through the other passes and outlets. As the 
sections above the contracted part have a greater 
area than the latter, they will silt up. In 1S80 
Mr. Corthell wrote: 

The average area of the section of the passes above 
Grand Bayov was in 1875, about 24,000 sq. ft. The en- 
largement of the section of the pass below Grand Bayou 
has been progressive since the construction of the dam 
across that outlet. The area of the section in the jetty 
channel will, no doubt, eventually be fully equal to that 
of the pass above Grand Bayou. Sir Charles Hartley and 
Mr. Eads have from the first contended that the channel 
through the jetties will be even larger than that of the 
pass itself.* 

But suppose the jettied channel refuses to scour. 
There are numerous instances in which this ob- 
stinate disposition on the part of a river has 


*‘History of the Jetiies,’’ pp. 229-30. 


been encountered. In the case of the New Water- 
way from Rotterdam to the Sea from 1874 to 1877 
the cut through the Hook of Holland, which was 
expected to be completed by the unaided action 
of the current, declined to scour any more, and 
finally it was found necessary to resort to dredg- 
ing; so that the cost of the finished channel was 
nearly six times the original estimate. Then, in 
the case of the South Pass, instead of the jettied 
channel cutting out to the dimensions of the pass, 
the pass would fill up and contract itself to the 
cross-section of the jettied channel. 

This is what actually happened. It was neces- 
sary, by the terms of the concession to Mr. Eads, 
that he should obtain a channel of 20 ft. in depth 
by September, 1877, and of 2 ft. additional depth 
in each succeeding year. For financial reasons, it 
was imperative to hasten the process of scour 
with all possible promptitude. Dredging was not 
at first contemplated, and indeed it was a matter 
of doubt whether it was allowable. When at last 


_it was resorted to, it was only tolerated as an aux- 


iliary means of obtaining the required channel, re- 
liance being placed on the contraction-works to 
do almost all the labor of excavation and mainte- 
nance. It was estimated that only about 1, of 
the work was done by the dredge-boat. 

Contraction, therefore, was relied upon to do 
everything; and it was pushed forward with pre- 
cipitancy. Wing dams were begun as early as 
May, 1876, and their construction has been con- 
tinued ever since. They were intended, at first, 
to be temporary, but they were strengthened and 
raised and, finally, the reduction of section was 
made permanent by the building of the inner 
jetties. After the completion of these works, the 
section between the jetties, which had a minimum 
in 1880 of 20,000 sq. ft., had, in 1889, a minumun 
area of 16,0U0U sq. ft., and an average area of 16,- 
5UO. In 1897, the average area between the jet- 
ties was 17,400 sq. ft., mot counting the additiona! 
contraction introduced by the spurs inside cf th: 
inner jetties, which still further reduce the effec- 
tive section, 

It may be a matter of serious question whether 
the great reduction of area between the jetties 
from 1880 to 1889 did not contribute, in some 
measure, to the occurrence of the crevasse in Pass 
a VOutre. Certainly it must have caused an in- 
creased flow through that branch, and an in- 
creased head at its upper end. Since the enlarge- 
ment of the break to formidable dimensions, 
it has in its turn reacted upon the other passes, 
robbing them of a portion of their flow and no 
doabt contracting somewhat their dimensions. It 
is to be observed that the sections below Grand 
Bayou have never cut out to the area of the sec- 
tions above that point. As well as we ean tell, 
from the crudeness of the data, the relation be- 
tween the two parts of the pass were nearly the 
same in 1897 as in 1880. 

The silting up of South Pass has, to all appear- 
ance, nearly reached its limit, unless the crevasse 
in Pass a l’Outre should keep on enlarging, or 
unless some other external disturbing cause 
should occur. The pass has very nearly con- 
tracted itself to the dimensions of the channel 
between the jetties, and there seems to be no spe- 
cial reason why the latter should be reduced to any 
smaller area. Unfortunately, both pass and jet- 
tied channel have been so diminished in depth 
that the passage of sand waves may cause troub!e 
at any time. With modern appliances for dredg- 
ing these obstructions might be removed without 
inordinate expense, or, still better, the shallow 
portions of the pass might be deepened so much 
that the passage of the sand waves should no 
longer be a serious hindrance to navigation. 

There is a limit, of course, to the deepening and 
enlargement of the pass. With a natural width 
of only 600 or TOO ft. it will never be possibl 
that it should furnish a channel of adequate width 
and depth to the long and constantly growing 
vessels of the present and the future. The channe! 
projected for Southwest Pass is intended to have 
a depth of at least 35 ft. at low water and a width 
at the bottom of about 1,000 ft. 


Accumulation of Silt Behind West Jetty. 


When the improvement of South Pass was stil 
in its rudimentary stages, it was observed that de 
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posits were taking place on the sea side of both 
jetties. In December, 1877, there had been a 
shoaling behind the East Jetty for a distance of 
1,000 or 2,000 ft. from the mattress-wall. Be- 
hind the West Jetty ‘‘shoaling had been progres- 
sive and constant”; varying from 12.3 ft. at the 
upper end of the jetty to 1 ft. near the lower end. 
The deposits consisted mostly of white sand.* In 
1879, the shoaling was still more decided, though 
far greater behind the West Jetty. It extended. 
in each case, from the land’s end out into the Gulf. 
On the western side, the process has continued. 
and is still going on. In 1898, the whole of the 
West Jetty was buried beneath the land which 
had been formed by accretion under its lee, ex- 
cept a few hundred feet at the sea end. This 
“made land’ was covered by a thick growth of 
reeds and swamp grass. At the sea end it was 
much higher than the water, the sand having 
been heaped up by the action of winds and waves 
after the fashion of dunes, on a small scale. 

It is said by those engaged in work at South 
Pass that Mr. Eads might have saved hundreds of 
thousands of dollars if he had had more accurate 
information about prevailing winds and currents. 
For instance, he might have spared most or all of 
the concreting of the West Jetty. 

Scour on Sea Side of the East Jetty. 

The fill outside of the East Jetty was progres- 
sive or stationary from 1879 to 1882, when the 
land which had formed by accretion for more 
than half of its course began to be scoured away. 
By 1887, about 900 ft. ef it, measured along the 
line of the outer jetty, had disappeared. In 1893, 
about 1,100 ft. more had been lost. In 1898, the 
line of the land outside of the old East Jetty had 
receded altogether 3,300 ft. since 1882, leaving 
about 3,000 ft. of the outer or original wall still 
covered by deposit. The cause of this remarkable 
phenomenon is not well understood. It is poss'bie 
that it may be due to the impounding of the wa- 
ters of Garden Island Bay by the east winds which 
usually prevail at the passes, and a consequent 
superelevation there, giving head enough to gen- 

rate a destructive velocity along its western 

re. So formidable is the movement of reces- 

n of the shore line that it is apprehended that 
Port Eads itself may be in danger at no remote 
date. No measures have yet proved effective in 
preventing the recession. 

It may be remembered that a very similar oc- 
currence took place at the Sulina Pass of the 
Danube; there, as here, behind the east jetty. At 
the mouths of the Danube, as at the mouths of 
the Mississippi, the prevailing winds and currents 
ire from east to west. Accretion had taken place 
there too behind both jetties, when, after the ex- 
piration of about ten years, a scouring movement 
supervened behind the east jetty, which proceeded 

such an extent that the jetty had to be ex- 
tended landward 1,000 ft. or so, if recollection 
serves. Sir Charles Hartley’s paper is not now at 
hand 
Subsidence of the Jetties. 

The bottom on which the jetties were built is a 

it or mud, composed of clay and finely commi- 
nuted sand. It is therefore soft and compress’b'e, 
it least for some distance below the surface. It 
s said that it usually gets harder after about 2 ft. 
n depth.y It is still so soft, however, that massive 

tructures built upon it would sink into it to a 

reat and, what is worse, an unknown extent. It 
vas for this reason, among others, that Mr. Eads 
muilt his jetties of such light materials, being 

uided thereto, in part, by the experience of Mr. 
‘aland at the New Rotterdam Waterway. It was 
und, however, that very light structures were 

ubject to serious objections. They had not s a- 
jility enough to resist the attacks of storms; they 
vere subject to decay; and they were too permea- 
le, allowing the escape of very large quantities 

water, the retention of which was essential to 

» success of the work. It was therefore found 
1ecessary to load them rather heavily with stone 
ind to give them a capping and parapet of con- 
rete, 

{t is difficult to ascertain with precision the 

inount of settling of the two jetties. If the ele 


Eighth Report en the Jetties, p. 22. 
Ockerson’s ‘Survey of Southwest Pass,’’ p. 33 


vation of the crown merely were to be taken at 
different times, for purposes of comparison, the 
difference in a term of years would be composed 
of at least three elements; the settlement proper 
of the bottom of the jetties in the mud; the com- 
pression of the willow mattresses; and the secular 
movement of subsidence which is going on, as we 
have seen, all along the Gulf in the vicinity of the 
mouths of the river, and most vf all in the imme: 
diate neighborhood of the passes themselves. To 
these may be added occasional undermining by 
waves and currents. In 1886, the subsidence of 
the concrete wall of the two jetties was as fol- 
lows, excluding portions damaged by the storm 
of 1882: 
East jetty, for 5 years, average tofal subsidence... .1.34 ft 
West jetty, for 6 years, average total subsidence...1.53 ‘* 

In 1889, the concrete wall of the East Jetty 
was rebuilt, as has been narrated. In 1898, the 
total settlement of the new wall had been, on an 
average, 1.4 ft. Of this, probably 0.4 or so was 
due to secular subsidence. The’ gross loss of 
height resulting from all causes except undermin- 
ing is thought by those in charge of the work to 
vary from about 3 or 4 ft. at the land’s end to 7 
or 8 ft. at the sea end—decreasing rapidly from 
the latter point landward. 

Advance of the Bar Into the Gulf. 

The advance of the bar into the Gulf, as shown 
by Fig. 4, has been at the mean rate, for all con- 
tours, of 1,560 ft. in the twenty years from 1877 
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Fig. 4.—Sketch Map Showing the Advance Into the 
Gulf of the South Pass Bar. 


to 1896 inclusive, or at the rate of 78 ft. for each 
year.* The smaller depths have advanced least. 
The 20-ft. contour has advanced into the Gulf 641 
ft.; the 30-ft. contour 1,000 ft.; the 40-ft. contour 
1,149 ft.; the 50-ft. contour 1,228 ft.; while from 
the 60-ft. to the 100-ft. contour the mean advance 
has been 1,862 ft. The average annual advance of 
the curves from 20 to 50 ft. inclusive has been 
53 ft., while of those from 60 to 100 ft. it has been 
98 ft. The annual advance of the crest of the bar 
(which may be assumed to be about the same a: 
the 20-ft. contour) before the construction of the 
jetties, was about 1,069 ft. Now it is about 32 ft. 

Winding through the bar, and assuming very 
much the same form and the same location that 
it had in 1879, is a channel more than 30 ft. in 
depth, with width of 100 ft. or more, at the nar- 
rowest place, between the 5-ft. conteurs. The 
line of deepest water curves pretty sharply to- 
ward the southeast, with a mean radius of curva- 
ture of about 11,000 ft. as far as the 100-ft. con- 
tour, beyond which it has not, apparently, been 
tracea. This direction is in conformity with a 
general principle which has been thus enunciated 
by Mr. Corthell. 

It is an observed fact that delta-forming rivers, when 
they enter the sea, have a tendency to direct their cur- 
rents against the littoral currents of the sea, for the 
reason that the suspended sediment which they discharge 


*Jyonovan, in Report of Chief of Engineers for 1807 


Part Il., pp., 1744-5. 


is carried by the sea to the leeward bank of the river, and 
the accretions which are made upon this bank from the 
river-discharge cause it to grow more rapidly than the 
other, and finally to curve the fluvial current around 
against the littoral current.’’ The force of this observa- 
tion will be made quite evident by an inspection of the 
comparative chart shown herewith.* 

The deep-water channel thus existing is evi 
dently maintained by the large volume of moving 
water issuing, in a concentrated stream, from the 
jetties, which does not immediately disperse on 
reaching the waters of the Gulf, but maintains 
its integrity, to a considerable extent, for a long 
distance. It is said that it is recognizable, as a 
“river in the ocean,” for 20 or 30 miles from its 
mouth. 


TRIAL OF AN ALLIS TRIPLE-EXPANSION PUMPING EN- 


GINE; CHESTNUT HILL STATION, BOSTON WATER- 
WORKS. 


The large Allis pumping engine in the Chestnut 
Hill high-service pumping station of the Boston 
Water-Works was given a contract duty trial on 
May 1 and 2, 1900, and its results are of excep- 
tional interest by reason of the very high duty 
attained. The trial was conducted by the engi- 
neering department of the Metropolitan Water 
3oard, represented by Dexter Brackett, M. Am. 
Soc. C. E., Engineer, Distribution Department, 
and Will J. Sando, M. Am. Soc. M. E., Superin- 
tendent, Pumping Stations. The E. P. Allis Com- 
pany was represented by Arthur J. West, M. FE. 

The engine, which is officially known as No. 4, 
was designed and built by the E. P. Allis Co.. of 
Milwaukee, Wis., in 1897-98. The engine began 
running in December of the latter year. We have 
been furnished with an official description of the 
plant and report of the test, which 
follows: 


we print as 


Description of Plant. 

The engine is of the vertical triple expansion self 
tained type, with three single-acting outside packed plun- 
gers, having at contract speed (about 1714 revolutions per 
minute) a capacity of 30,000,000 U. S. 


gallons in 24 hours. 
The pump plungers are placed directly under the steam 
cylinders and rigidly connected with the steam pistons. 

The steam inlet and exhaust valves for the h. p. eyl- 
inder and the inlet valves for the i. p. cylinder are of the 
Corliss type; the exhaust valves for the i. p. cylinder and 
the inlet and exhausf valves for the 1. p. cylinder are of 
the poppet type. All valves receive their motion from a 
lay shaft which is driven from the crank shaft by means 
of two connecting rods. The cut-off on the h. p. eylinder 
is controlled by an automatic centrifugal governor, and is 
also adjustable by hand. On the i. p. cylinder the cut- 
off is adjustable by hand and on the 1. p. cylinder the cut- 
off is fixed. 

The cylinders are jacketed on the barrels. All valves 
are placed in the cylinder heads and jacketed only by the 
working steam. There are receivers, fitted with copper 
reheating ccils, between the h. p. and i. p. cylinders and 
the i. p. and !. p. cylinders. The volumes are respective- 
ly 41. and 2% times the volumes of the preceding cylin- 
ders. 

The system of steam distribution through the jackets 
and receiver coils is as follows: The h. p. jacket te sup- 
plied with steam from the main steam pipe at the same 
pressure as the steam at the throttle valve, the first re- 
ceiver coil is supplied from the h. p. jacket outlet, and 
the i. p. jacket is supplied at a reduced pressure from the 
first receiver coil outlet. There is also discharged into 
the i. p. jacket the water drained from the first ree 


eliver 
coil inlet, there being a !4-in. pipe and globe 


valve pro- 
vided for this purpese. From the i. p. jacket the 
ture of steam and water enters the 


mix- 
second receiver coil, 
and from here is trapped and discharged into the bottom 
of the second receiver, and is then trapped to waste. The 
1 p. jacket is supplied with steam, at a reduced pressure, 
from the working side of the first receiver. The conne 
tion is taken out at the bottom of the receiver to prevent 


the water of condensation from entering the i. p. cylinder 


To insure circulation in the |. p. jacket there is a 14-in 
‘yee pipe connection from the top of the jacket to the 
working side of the second receiver. The drain from the 


1. p. jacket is trapped to waste. The drain from the 
arator is discharged into the top of the first receiver. To 
keep steam on the 1. p. jacket when the engine is not run 
ning, a by-pass pipe is provided on the trap which drains 
the first receiver coil, so that instead of discharging int 


sep- 


the second receiver the mixture is discharged into the 1 
p. jacket. 

The surface condenser contains 2,000 sq. ft. ef cooling 
surface The circulating water is taken from and re 
turned to the suction pipe Directly on top of the con- 
denser there is an exhaust heater which contains 300 sq 


*Corthell’s ‘‘History of the Jetties,’’ pp. 73, 74. 
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foc The boiler ed | the thermal units given in the table represent the value of British Thermal Units. 
1a by ft r e fe ne pound as actually used. Heat of vaporization steam 200.10 ey a 
the General Data. Heat of liquid, 200.10, absolute... = 
uc thr Heat of liquid discharged from 
it] f Principal Dimensions of Engine condenser, Temp. 76.19° F... 
ca Diameter HP. cylinder 30 Ins. Heat of liquid discharged from 
r cl re at ed te i. P 2d receiver. Temp. 197.45° F.. * 
They Cylinder clearances: L. P. jacket, Temp. 205.07° F.. 
High pressure Heat of vaporization steam at 
ked enter tne Intermediate pressure boiler 202 Ibs., absolute...... 
On one side th u valve cham- Low pressure ..........-. Heat of liquid at boiler 202 Ibs. 
1 of tl 1 r ch ber. On the Diameter of plungers 12 ins. 355.40 
and On Stroke of pistons and plungers (nomiral)........-- 66° Heat of liquid entering econo- 
nere lischi Diameter suction and discharge mizer, Temp. 79.72° F......... = 
d hat r The tion and Diameter fly-wheels (2).... eae uel tee las 20 ft. Heat of liquid entering boiler, 
lve chambe are d by, the plunger Weight of each wheel Ibs. Temp, 154,98° FP... 
hamber Revolutions per minute for capacity .....+-17.5 per 1b. of moist steam used 
ul discha pA er chambers Speed per minufe in eylinder, 843.77 x 4 
n and are bolted to a m indation, and the 354.64 — 44.30 ..... « 
« hel wiats a is 1 to the top of the Principal Dimensions of Boiler Plan ; Heat per lb. moist steam used in 
la mber forming a self- Hoiler, diameter 90 ins H. P. and I. P. jackets and re- 
a a ree I noer Boiler length (over all) ...........--- 34 ft. 4 ins. ceiver coils, discharged from 
i ture N ber of tubes 201 °d receiver, 843.77 x .9863 
The thre nps e conne 1 longitudinally by the Diameter of tubes ins + 854.64 — 166.15 = 1,020.70 ** 
diecharce pine on the Length of tubes 16 ft Heat per lb. of moist steam dis- 
The pump valve k and made of the Grate area (2 fUPrMAaces) . oc ccccccvvccscsves 63.875 sq. ft 843.77 x .9863 + 354.64 — 173.77. = 705508. * 
lec of mediun rb valve mad tatio of heating to grate surface ............. 4.6 to 1 Heat put into feed wafer by econ- 
on cages Economizer heating surface outside of tubes. .1,680 sq. ft. omizer, 123.28 — 47.81 ........ = 
on Th American mechanical stokers used under boilers with Heat put into steam by boiler, 
be easily removed fr mb $43.20 + 355.4 — 123.28........ 1,075.32 
way throvgh each s¢ ction and discharge Heat to convert condenser water 
s 121% of the a I Measured and Calculated Dimensions. tO STEAM = 194,721,400“ 
Area Heat to conver?’ L. P. jacket 
7 hed by di e Belpaire boil Diam. steam steam water to ~ = 26,225,100“ * 
ed by D. Le tt E Cambridge, and cylinders.* pistons.? Heat to convert 2d receiver wa- 
Intermediate: Top 2466.53 Heat contained in one lb. of wet 
3. F. Sturte 30st pressure rap 7 5,954.26 
‘ toke supplied B. F. Sturteva I on, Le pI ur To! 4.26 Horse-Power Figures. 
V i p Average percentage of friction of en- 
r around the tubes of Green economizer, built and *At temperature due to actual working conditions (cal gine (Av. of 18 sets of cards).......... 6.71% 
ed by the Fi } mize of Matteawan, N. Y. culated ins.) Average delivered horse power (useful 
iw ic numned he tubes he econ- Area steam pistons under working conditions, sq. ins. WOK), HP 
I Average Ind. horse-power, H.P. cylinder. .292.057 
er way to the boile High Inter- Low pres- iia 
pressure, mediate sure “s L. P. ** 
Method of Conducting the Trial. 5500 5.4048 = 
Area of ngers, sq. in. 1 1, 1, 586.8064 801.569 HP 
‘ tract provided tha hould perform Displacement 52.9973 2.9433 - 
of 150,000,000 ft. Tbs 10S. Of COM 6° Average dry steam per I. HP. per hour.... 10.335 
vy ad steam used by ‘ d any auxil- Nam. st. piston roads, ins. sated one Average B. T. U. per I. HP. per minute. .196.080 B. T. U 
my d by to : taining *Of pistons and plungers, engine running Coal and Rafe of Combustion and Evaporation. 
ined W as 1 by cal Displacement of one plunger per rev. (water 62.4 Ib Potal coal burned, 24 19,612 Ibs 
sure! nsidered 1 f lly per cu. [t.), cul Coal burned per sq. ft. of grate surface, per hr.12.793 * 
he work performed by t] » be based Trial Da‘a Coal burned per sq.ft. of heating surface, per hr. .287 ** 
1 Evaporation per lb. of coal, actual conditions, 
neer displacemet Duration of trial hours, [rom a. M., May iNCIUGINE 
\ intra requiren duty w 1 upon Average Pressures Evaporation per Ib. of coal, actual conditions, 
f steam used by vreat care was excluding economizer 
team a | Ibs. + Evaporation per lb. of coal, from and at 212° F., 
between the boiler which su] ed m to oa beta a d on 31 Evaporation per lb. of coal, from and at 212° F., = 
1, actual, per sq. ft. of heating sur- 
losed with b flange All condens Baron r (20.85 urv) 14.63 
tank from whict drawn P. Coal, per delivered HP.., per hour ............ 
2 lis Coal burned in hours, for fan, stoker and 
we K, al vised Average Temperatures economizer engines, as determined by subse- 
hird tank from which the supply for the . ve ens soo 
~ am at bo I .382.95° F 
Wroucht esting « plat coal burned if boiler supplying steam for 
i 197.45 test had supplied steam to fan, stoker and 
et he ndenset eal rom the sep iter from 2d receiver ... « 
Water discharged from air pump........ 76.10 Duties 
vlinde 1 receiver coils and the ket the low Water in condenser tank 
ler. TI lens before entering Water in 2d receiver tank Ou.44 Duty per 1,000 ibs. moist steam, deduct- 
weigl ks was passed through coils submerged Wa yy Duty per 1,000 Ibs. dry steam, deduct- 
‘ld water in order to preve rom evaporatior gy ing plunger leakage ....... T7S.407,000 
Ww ving er (fed to boiler) Duty per 100 Ibs. coal, making allowance 
er ircul tit inl t (wat um ed) for coal required for supplying steam 
to the h< bv tl ed pump attached to Water condenser circulating to fan, stoker and economizer 
‘ ‘ ne | upply the boiler was regulated Flue gases leaving boiler ....... S540 Efficiencies. 
} iss through whict e dischar from Flue gases leaving economizer 93.29% 
" feed imp 1} the suction tank Daia for Head Pumped Against. Efficiency of boiler and economizer, actual....... 85.40% 
0 er t} ( d by he toker cylinders Average elevation of water in force main above Effciency of boiler alone, actual, if economizer had ‘ 
Average elevation of water in wet well above Thermal efficiency of engine 21.68 
kag m the } yn r i piping, the qu Average net head pumped against save 860,350 
vy fed i the boile uld have greed he ¢ noe ; 
tv received from the engi! separator In order to Re MENTS. 
mir I the boiler, econo Average revolutions per minute .............. 17.7354 In our issue of May 31 and June 21, 1900, there 
Useful Work Performed by were inc luded a note and letter respectively in 
Kor Water pumped per vevolution plun- relation to the comparative durability of wood 
‘ Th) \ at the engine was a 
I ger displacement ..........-.-. IOS.S782 cu. ft. and asphalt pavements in London. The note was 
| d i hourly Wel made the ol Water pumped per revolution (at 
ler ke d rator 10 he G2.4 lb 9;913.7 Ibs an abstract of a report on the subject, prepared 
Jevation ¢ U.S. gals. by Mr. D. J. Ross, City Engineer of (old) London 
imped water level to tl Water pumped (no allowance for Mr. Ross favored asphalt, and in the course of 
et ft. Ibs. useful work deducting Australis hardw mave 
leak r plunger leakage .............-. 35,490,102,245 ft. Ibs. Australian hardwood pavements under his super- 
: $5.35 Ib ant vision and outside the city proper. These remarks 
Steam Out of Boiler Not Used by Engine. 
\ = : © 019.0 Ibs were taken as a challenge by Sir Edward H. Wit- 
steam blown through calorimeter (weighed tenoom, Agent-General for Western Australia, 
a stean msump- sweakage trom ylant, Sive el- - 
al used, was not gine Biel pamphiet form, from which we have made thi 
i a he test with a new rotal steam out of boiler not used by engine.. 3,780.5 “ following abstract: 
Total water fed to boiler ........ 205,370.0 lbs. 
der the W fire at the close of Steam chargeable to engine ................ -201,589.5 * Mr. Ross stated in his report that of the 15 
rs befo R streets in the city proper laid with Australiar 
“4 hours, which is freee 170.427.0 Ips, hardwood all were in “good” or “fair” conditio1 
25, S86.5 except two, which showed “signs of wear.” H: 
u q tity ( ed d z the 24 hours steam used by engine (same as above).201,589.5 added that the Iength of time they have bee: 
aad e t H_avalhennn Average entrainment in steam entering en- down is not sufficient to warrant any opinion a: 
Sonman Shi run-o ‘a egular use at the otal dry steam used by to their durability being given, and then pro 
ion The coal was tested fi calorific power, and Percentage of total steam used in jackets.. ceeded to review the experience with hardwoo: 
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on streets “outside the city.” The report in re- 
joinder to Mr. Ross states that all the streets 
named by him “have been inspected and the sur- 
veyors of the districts in which they are situated 
have been seen in regard to them with the follow- 
ing results.” While the ‘results’ as reported 
are partisan in character they contain so much 
matter of general interest, as well as all that is 
given on the particular subject in question, that 
we quote this section of the report nearly in full: 
Tottenham Court Road.—This road was laid with Jarrah 

n 1892 by the St. Pancras Vestry. The work was done 
under the supervision of the present surveyor, Mr. W. N 
Blair, M. Inst. C. E., who at the time had just taken 
office, and who had, therefore, to carry out the work in 
accordance with conditions previously determined. Re- 
weting this road, Mr. Blair says that the material sup- 
plied was not quite satisfactory, as many of the blocks 
were not true to gage. They were described in the con- 
tract as ‘feut from the deals as imported,’’ and in thick- 
ness they varied as much as %-in., consequently it 
was impossible to lay an even pavement. Nor, in the light 
of subsequent experience, does he consider that the blocks 
were as efficiently laid as they mighf have been. The con- 
dition of the road after eight years’ wear is certainly not 
4, as through the crowning or buckling of the blocks 
“corduroy”’ in its char- 
acter, This, however, does not affect the durability of the 
material, as without doubt many, if not most, of the 
blocks could be turned and used again. Since 1892 Mr. 
Rlair has laid many thousands of yards of Jarrah and 
Karri wood in his district, and with uniformly excellent 
ilts. In referring to St. Pancras, this fact might have 
been noted by Mr toss. Mr. Blair appears to have 
fudied the method of laying wood blocks most carefully. 
result of his experience and observations 


become very rough and 


, therefore, 
regard to the suitability of hardwood paving and to the 
nethods of laying the wood will be of interest. He 

vs his blocks with %-in. joints, in which he places 
all deal laths, the joints being then carefully grouted 
fh pitch. By this means the expansion and contraction 
e wood are provided against. In no case, the sur- 
says, has the expansion of the blocks given him any 

by the displacement of kerbs and footways, as so 

tly eceurs where cement grouting is used. Ex- 


nal contraction is corrected by running in the 


ted with pitch. The durabilify of hardwood paving i: 


district is unquestionable, and, in view of the traffic 


I} or and other great thoroughfares, its suita 
\ ! with heavy traffic, when well laid and 
lly supervised after laying, is clearly demonsfrated. 
Paul's Road, Canonbury.—This road was laid with 

in IS%4, for the Islington Vestry, by the Improved 

1 Paving C The blocks were laid on a 7-i concrete 
without floating, as, in the opinion of the surveyor, 


Patten Barber, M. Inst. C. E., 


ince did not require if. The paving work appears to 


the concrete in this 


been well done, and, though the blocks are rough 


ter of the road, where nearly all the traffic 


hey seem but slightly worn. Mr. Barber, who is 
ed authority on paving, gives very close atten- 
to } roads, and has had considerable experience 


hardwoods. In his district, as in St. Pancras, they 
ve been used extensively and with excellent results. The 
thod of laying adopted by Mr. Barber differs from that 
Mr. Blair, of St. Pancras, and is more in accordance 
th the usuai cus.om. He dips his blocks in pitch and 

joints them, grouting with pitch. He corrects the 
pansion and contraction of the wood by careful super- 


ter laying. The expansion joints adjoining the 
kerb are carefully watched, and when they are becoming 
arly closed, but before the blocks begin to press on the 


kerb, the expansion joint is widened. In this way no kerb 
as been pushed out of place by the expansion of the 
ood in this district. As soon as the blocks show signs 

ontraction they are carefully watered, so as to prevent 
ts opening and the blocks becoming loose. Occa- 
ally the roads are drenched with water at night 


not only helps to prevent contraction, but cleanses 


Regent Sf., Piccadilly, Shaftsbury Ave. and (presum 
) Pall-Mall i 

& vestry (St. James’, Westminster), and all of them have 
een paved with one class of hardwood (Karri), they may 


ne 
DLV 


As three of these streets belong to 


taken together. In an enquiry here, the surveyors 
Mr. Hlenry Monson, Assoc. M. Inst. C. E., of the St. 
mes Vestry, and Mr. G, Green, Assoc. M. Inst. C. E. 
Martin-in-the-Fields) kindly supplied the informa 
required. Regent St. was laid in IS7, for the St. 
times’ Vestry, by Mr. Griffiths, contractor, and the work 
most carefully done The same may be said of Pieea- 
lly, which was laid in 1806 by the Improved Wood 


Paving Co. In these streets the wood has evidently shrunk 


ud swelled, so that the courses have become irregular, 
Sulting’ in an uneven 


ce and in the loosening of 
any of the blocks. In Shaftesbury Ave., which was laid 
IN)7 by Mr. Griffiths for the St. James’ Vestry, the 
tion arises partly from the roughening of the wood; 

Pall-Mall East, laid in 1806 by the Vestry of St. 


Martin’s, it clearly arises from the unusual shrinkage of 


he blocks. In each of these cases there is certainly good 


ground for complaint, but it should be noted that, while 
the wood used is Karri only, which in these instances has 
expanded and contracted considerably, Jarrah, and, in- 
deed, all woods, are subject in a measure to the same 
conditions, 

Rosebery Ave.—The portion of hardwood paving in this 
Ave. to which Mr. Ross refers, was lald in 1896 by the 
Clerkenwell Vestry. The wood used was Jarrah, and it 
was laid with a cement grout. Mr. P. G. Killick, the sur- 
veyor, says “‘in dry weather the blocks have got rather 
loose, the courses have also become rather irregular in 
places. I do not consider cement grouting suitable for 
hardwood paving. Spencer St., which was laid by Mr. 
Griffiths, was paved with pitch grout in August, 1895, and 
T have not had to spend a penny in repairs. We have just 
paved the second portion of Rosebery Ave. with Jarrah 
wood, close joint, hand dipped, and pifch and tar grout, 
area about 4,000 yds., and are about to pave Lower 
Charles St., 1,150 yds., and Percival St., 2,150 yds., with 
similar wood and grouting.”’ 

Kensington.—Mr. Ross states that in this district the 
surveyor, Mr. W. Weaver, C. E., had used hardwood, but 
was removing or had removed, substituting deal blocks 
for it. The reason of his doing so, however, does not 
touch the question of the durability of the woods, and 
therefore it is difficult to see why this district was intro- 
duced. Mr. Weaver found that a small section of Jarrah 
which he had laid expanded much more than deal, be- 
tween which it was laid, and he contended that it was, 
in consequence, likely to prove less satisfactory if used on 
a Jarge scale than the wood he was accustomed to employ. 
But, in treating of this district, it should be borne in 
mind that the surveyor is an authority upon and the 
special advocate of creosoted yellow deal, which he has 
used with advantage for a number of years. It is not to 
be inferred, therefore, for a moment that he has nof 
given the hardwood a fair trial, for Mr. Weaver is one of 
the most careful and capable authorities on paving, but 
the trial is, apparently, a very limited one, and will not 
ompare with those of the other districts under review. 
ch of the cases cited by Mr. Ross has now been ex- 

ined and reported upon, and it has been shown (1) 
that Karri is the wood used in 4 of the 7 streets to which 

: ‘s, and that the chief objection to this wood in 


Regent St., Piccadilly, and Pall-Mall arises from its lia- 
bility to expansion and contraction—a satisfactory, if not 
complete, remedy for which may be found in an efficient 


and proper system of laying, and in careful supervision 
after laying; (2) that in St. Pancras (Tottenham Court 
road), Islington (St Paul’s road, Canonbury), and 
Clerkenwell (Rosebery Ave.), the examples of unsatis- 
factory hardwood paving given are clearly exceptional, as 
s shown by the extensive and successful use of this 
paving in other parts of same districts; aud (3) that 
o far as the durability of hardwood for paving jurposes 
is concerned, the examples cited do not hear cut Mr. 
Ross’ contention, that ‘‘this class of 


pavemeut is not of 
that durable nature anticipated.”’ 

After discussing the relative merits of asphalt 
and wood pavements in some detail, the con- 
clusion is reached tha 


two streets, similar in position and traffic, were laid, 
the one with wood and the other with asphalt, znd the 


material used, the method of laying, and the supervision 
(including cleansing and repairs) were, as far us posuhble, 
of the same character, there is no question .bat for ar- 
dinary paving purposes, and even for durabilitv, weod, 
es} cClally har€wood, would prove superior to asphalt. 


The next section of the report is devoted to 
brief reviews of the experience or opinions of some 
fifty surveyors for as many London vestries and 
linglish provincial towns, most of which have 
tried hardwoods and are in favor of them, al- 
though a few prefer soft wood for pavements. 
The report concludes as follows: 

The following is a summary of opinions in rezard to 
the character of Western Australian hardwoods ard the 
methods of laying hardwood paving: 

Methods of Laying.—In a large number of instatces the 


ks are laid close, dipped in piteh and groutel1 with 


pitch. By pitch is usually meant a composition of yiteh 
and tar. In some ec: ses, cne side and one end of cach 
block are dipped, and in others the bottom half of the 
block is dipped. Some excellent results have been se- 


cured by laying the blocks dry and carefully grcuting 
with pitch, and by dipping in pitch and grouting ith 

ment and sand, The borough surveyor of Leics er, Mr. 
Mawbey, tried four methods of laying: (1) with 14-Iin. 
joint, (2) with 1-16-in. joint, (8) with close joint—all 


grouted with cement and sand—and (4) with close joint 
grouted with pitch. He states that he finds the last to 
be much the best method. 

Size of Blocks.—Some surveyors believe that a better 
pavement would be made with blocks 7 or 8 ins. in length 
than with the customary Yins., as the camber of the road 
would be better preserved and the blocks be kept more 
even. Opinions vary considerably as to the depth of the 
blocks Many surveyors who formerly used 5 ins. or even 
G ins. are now using 4% ins., and some 4 ins. It is 
thought by some, however, that a depth of 4 ins. does 
not afford a sufficient ‘‘key.’”’ 


Buckling of the Blocks.—It is considered that the 


crowning or buckling of blocks is largely due to the dif- 
ficulty of making and keeping an even pavement, the rem- 
edy for which lies mainly in efficient laying and 
careful supervision, 

Slipperiness of the Blocks.—It is found that when tl 
blocks are kept clean and in bad weather are carefully 
sanded, there is very little cause of complaint as to their 
slipperiness. The comparison in this respect with asphalt 
is all in favor of wood 

Soft Wood versus Hard.—It is stated that, for paving 
purposes, soft wood has an advantage over hard, because 
it affords a better foothold for horses, and makes, or 
account of its ‘‘burr,’’ a more even pavement. But it 
universally acknowledged that among‘ the advantages 
which hard wood possesses compared with soft are the 
following: (1) It is more durable; (2) it absorbs less 
moisture and dries more quickly; (5) it is, therefore, less 
slippery, especialiy when the soft wood becomes greasy; 
(4) it gives off less dust in dry weather; (5) its nifary 
character, a matter of great importance, is, in conse- 
quence, far superior, and (6) it is less costly to keep clean 

General Conclusions.—The particulars given in this re 
port and the gen2ral evidence on the subject prove that, in 
the judgment of a very large number of experienced sur 
veyors, Western Australian hardwood blocks, well cut, 
true to gage, laid on an efficient system, and carefully 
supervised both during and after laying, constitute for 
city and suburban thoroughfares the best paving known. 


EXPERIENCE WITH MECHANICAL SCRAPERS FOR 
CLEANING WATER MAINS AT HALIPAX, N. S. 


Cast-iron water mains were cleaned by mechan- 
ical scrapers at Halifax, N. S., in 1808, to the ag- 
gregate length of 112,803 ft. The mains ranged 
from 24 to 3 ins. in diameter; 6,712 ft. of 20.-in., 
and 29,628 ft. of 15-in. pipe, out of the total, wer: 
cleaned the second time, the balance being cleaned 
but once. The total cost of this work was S49, or 
an average of about 0.4 cts. per ft., regardless of 
size. Nearly one-third the total cost, or $133, was 
due to cleaning 3,565 ft. of 6-in. pipe, which was 
so thickly encrusted that it stopped the scrape. 
several tim2s, making it necessary to cut the pipe. 
This pipe had not been scraped before since LSU, 
when the cost was only $10.93. In 18S7 it w 
cleaned at a cost of $19.82; in 1884, 1,425 ft. of 
length was cleaned at a cost of $6.75. In 1882 
was all cleaned, costing $247.11, but this incluc 
the construction of hatch-boxes for inserting t 
scrapers and contingent expenses. The date of I: 
ing this main is not given. The total expenditt 
for cleaning this one 6-in. main, including 1 
initial outlay for hatch-boxes and accessories, | 
nothing for the scrapers, has been $417 for ths 
years , 1882 to 1898, inclusive. This is 
average of $24.50 per year, or about 0.7 cts. | 
lin. ft. The aggregate length cleaned on this s: 
tion was 15,685 ft. (four full and one partial ser: 
ings, giving an average cost of 2.7 cts. per 
traveled by the scraper. These facts have be 
taken from the last published report of Mr. F. 

W. Doane, City Engineer of Halifax. 

The report (1898-9) contains detailed records 
the mains cleaned from to 1898, inelusi.c. 
Mr. Doane calls attention to the low cost of this 
work, in a number of instances, as follows: 


We have been using a mechanical scraper in our water 
mains since 1SS0, and at times have performed the work 
at very low cost; for instance, you will see on reference 
to the statement, that in 1884 the low-service 24-in. main 
3,400 ft. in length, was cleaned for $8.23, being 0.06 
per lin. ft. In iSSS the high-service 15-in. main, 20,628 
ft. in length, was cleaned for $8.30, or 0.03 ct. per iin. ft 


In 1898, this main,with the 20-in. main,6,712 ft. in lengtt 
was cleaned for 0.04 ct. per lin. ft., the work being per 
formed on the same day, necessitating the passage of two 


scrapers of different sizes and the removal and reinsertion 
of a reducer at their junction. We clean our 15 and 20) 
in. high-service mains twice a year, as we need every 
pound of pressure that we can get from it. 


According to the report, Kennedy-Keating 


scrapers are used at Halifax. In our issues of July 
20 and 27, 1899, we published an article entitled 
“Cleaning Cast-Iron Water Pipe with Scrapers at 
St. John, N. B., and Boston, Mass.”” We gave. in 
the issue first named, a list of articles on the gen 
eral subject which have appeared in Engineering 
News and other technical publications since ISSO 

“THE INCREASED POWER OF LOCOMOTIVES of mod 
ern construction over those of older date is evidenced 

statement in the report of the Chicago & Northwes 

Ry. for the year ending May 31, 1900. Dur 


locomotives were purchased, in replacement of a sin 


ng the yea 
number retired from service. These S2 locomotives 
equal in tractive power to 208 locomotives of the cla 
they have replaced, the increase in such power bs 


ry 


| 
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The South Pass jetties, by which a deep-water 
hannel was created at the mouth of the Mis- 
issippi River, have long been among the most 
American engineering works. At the 
me of their construction they were fully de- 


famous of 
ribed in such engineering literature as existed at 
that lay but since their completion, over a 
re oof vears ago, little has appeared in print 
neerning their operation save the annual official 
ports, a source of information of which few 
engineers can avail themselves 
We present to our readers in this issue an 
irticle describing experience with the South Pass 
from the pen of Major Wm. Starling, one 
of the members of the board which recently re- 
ported in favor of the improvement of the South- 
est Pass outlet of the Mississippi as a deep- 
vater channel. In this paper Major Starling tells 
n a succinet manner the story of the work which 
has been done year after year in the South Pass 
ie attempt to maintain the channel, and de- 
bes the causes Which have operated to bring 
it the deposit of over 13,000,000 cu. yds. of 
he pass and its final shallowing to such 
extent that it no longer meets the demands 
nmerce: 
1 wish you would give less space to the de- 
ption of new things and more to telling us 
the old ones actually worked,’ was the sub- 
mee « a letter once received at this office. 
litors are well aware of the value of this 
iss f engineering literature, and aware also 
the diffeulty of securing it. It is undoubtedly 
f the greatest value to learn the results of ex- 
ence, and find where engineering devices and 
xpedients have failed as well as where they have 
Major Starling’s paper belongs to 
his iss of enazineering literature: and in view 
fame the work whose recent history it 


are sure, theroughly app 


It is not many months since the head of the 
Health Department of New York city astonished 
the world by the published statement that the 
“vapors” arising from the asphalt pavement when 
exposed to a hot sun were one of the chief causes 
of the prevalence of disease. Last week the 
public was treated to some further gems of techni- 
cal knowledge from New York officials. The first 
specimen was furnished by Mr. Hawkes, Super- 
intendent of Water Distribution and Repairs, who 
Was interviewed by a reporter concerning the 
alleged failure of the department to hasten the 
introduction of water meters in Brooklyn. Ac- 
cording to the “Tribune” of Aug. 16, Mr. Hawkes 
replied as follows: 

In all applications for 54-in. taps we compel the inser- 
tion of a meter. In the placing of a %-in. tap the meter is 
unnecessary, for the consumer can hardly waste more wa- 
ter than he pays for under our system. 

We cannot help wondering whether Mr. Hawkes 
is aware how much water can be wasted through 
a *%-in. tap. If the pressure is really so low in 
Brooklyn that no more water will flow through 
such an opening than what the fixture rate will 
pay for, then it is high time the fire under- 
writers got together to cancel policies and ad- 
vance rates. 


The pearl of the collection, however, is the 
following deliverance on filtration. We quote 
from the “Tribune” of Aug. 16 as follows: 

WATER FILTRATION IMPOSSIBLE. 


Whole System of Pipes Would Have to be 


Changed to Purify Supply. 

The specifications for the filtration plants which are to 
be erected on Long Island at Baisely’s and Springfield's 
pounds are now in the hands of the printer. It is expected 
that they will be made public by the end of this week. 

At the time it was thought that the plants to be erected 
would lead eventually to the filtration of the entire water 
supply of the city of New York. But that this is not 
likely to be the case is made plain by the fact that the 
water supply oi Manhattan is carried in lead pipes. Fil- 
tered water in lead pipes would lead fo greater evils than 
those from which the city at present suffers. At the of- 
fice of Water Commissioner Daltcn yesterday it was said: 


It would be out of the question to attempt to carry fil- 
tered water through lead pipes. To introduce filtered 
water into New York would involve the laying of an en- 
iire new pipe system, an undertaking which makes fil- 
tration, so far as Manhattan is concerned, impossible, 
and, in fact, preposterous. The present water supply of 
the city is kept clean by homoeopathic methods. The 
pipes are coated with layers of slime. In this slime all 
the dirt passing through the pipes is caught and lodged 
This deposit of slime has a frightful odor, as might be 
expected, and the pipes are filthy beyond description, but 
it is this very filth which purifies and cleanses the water 
Now, to change this without changing the material of 
which the pipes are made would mean, at least, the scrap- 
ing of this slime from the pipes. Then the filtered water 
would be turned in. With what result? Instead of bits 
of dirt there wouid be little flakes of tin, and instead of 
occasional biliousness we should all have tin poisoning 
This is no exaggeration. Filtration for the whole city is 
simply impossible, as was said before. No city in the 
world has a complete system of filtration. What is more, 
filtration is never used where the water supply is fur 
nished through tin pipes 


We trust those misguided individuals who have 
sought to persuade the public that pure water is 
better than foul water, and that filtration of 


public water supplies is important to the preser- 
vation of public health, will take warning 
and cease from their nefarious labors. In the 


light of the above statement il is truly better to 
“bear the ills we have than fly to others that we 
know not of.’ Surely it is better to endure ‘oe- 
casional biliousness,” “bits of dirt,’ “layers of 
slime,” and other accompaniments of what is ele- 
gantly designated as the “homeopathic method” 
of purifying the water supply rather than run the 
risk of having our whole insides coated with a 
bright and glittering layer of tin. What pleasure 
would there be in pouring the drinks for which 
New York is so justly famed down a _ tin-lined 
throat and over a tin-lined palate?) One might as 
well turn them into an eave-spout. 

Commissioner Dalton is in charge of the water 
supply of the greatest city of America, and re- 
ceives a salary of 87,500 a year. Of course, there- 
fore, he knows all about a little thing like filtra- 
tion, and it is lueky he warned us in time. If 
the water is bad let us drink beer or drown the 
“bugs” by diluting with Kentucky rye. 

We are sorry to say, however, that the above 
official utterance on filtration contains one palpa 


ble error of fact It is said that no city in the 


word has a complete system of filtration. Now 


it is unfortunately the case that nearly all 
English cities (to say nothing of many in other 
lands) have and have had for years complete 
systems of filtration. How can we reconcile this 
with Mr. Dalton’s metalliferous theory? Can it 
be true that the fiery Scotch whiskey, which is a 
common beverage on the other side of the water, 
is rendered a pleasant and soothing concoction 
by the possession of triple-plated throats? Or 
ean the remarkable stiffness of some of our 
British. cousins be explained by the existence in- 
side them of a complete system of block-tin 
plumbing? We trust the experts of the New 
York water department may enlighten us further 
on these questions. 

Elsewhere in this issue we print a detailed de- 
scription by Prof. R. H. Thurston of the Nord- 
berg pumping engine installed at Wildwood, Pa., 
together with full drawings furnished to us by 
the builders showing its construction. 

The notable feature of this engine is its un- 
rivalled economy as a heat engine. It shows in 
operation an efficiency of about 75% of that 
theoretically possible with a perfect engine work- 
ing between the same limits of temperature and 
about 5%, greater than the efficiency of any other 
engine ever built. This remarkable performance 
is credited largely to the peculiar system of feed- 
Water heating employed, by which steam taken 
from the cylinders, intermediate receivers and 
jackets, is used in heaters to raise the feed-water 
by successive steps nearly to boiler temperature 
That the credit is justly placed is shown by the 
fact that the consumption of thermal units per 
HP. hour rises more than 11 4 when these heaters 
are not in use. Although other engines have shown 
greater economy as measured by the weight of 
steam used, this engine holds the record of taking 
from the boiler the least amount of heat per HP. 
hour. 

The system of heating feed-water in separats 
stages is one method of improving the econ- 
omy of the steam plant, and in the case of the 
Nordberg engine this method has been remarkably 
successful. Another method is that of using econ- 
omizers to utilize some of the heat of the escap- 
ing flue gases to heat the feed-water; a third 
method is the use of superheated steam, and a 
fourth method is the use of some of the heat of 
the tlue gases to heat the air used for burning the 
coal in the furnace. All four of these methods 
have been tried, and all have shown certain ad- 
vantages. It would seem possible to use two, 
three, or even all four of these methods in com- 
bination, with the result of obtaining a consider- 
ably lower figure for fuel consumption than has 
ever yet been obtained. 

For marine equipment the method of feed-water 
heating used in this Nordberg engine might be 
especially advantageous. While economizers are 
excluded from a ship because of their size and 
weight, the extra weight incident to this system of 
feed-water heating is comparatively small. In 
fact it might be greatly counterbalanced »y the 
saving in weight in the low pressure cylinders of 
the engine, since an engine of a given power 
using this cycle would have slightly larger high- 
pressure cylinders and considerably smaller low- 
pressure cylinders than an ordinary multiple ex- 
pansion engine, Feed-water heaters may be at- 
tached to existing engines with only slight altera- 
tions, as has already been done in Europe. 

The commercial importance of increase in 
engine efficiencies becomes less with each succes- 
sive increase. This is because such increase 
usually entails greater first cost of engine and 
also because with high efficiencies the cost of fuel 
is relatively a small part of the total cost of pro- 
ducing power. The interest attaching to excep- 
tional engine performances is largely scientific. 
In the present instance there is an added interest 
due to the engineering ability exhibited in the 
excellent design, as shown in the description by 
Prof. Thurston. 

+ 

In this issue we also give a report of a recent 
trial of the new Allis triple expansion pumping 
engine, at the Chestnut Hill station of the Metro- 
politan Water-Works, Boston, Mass., which shows 
a record of 157,002,500 ft.-lbs. per million B. T. 1 
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and 1.02 lb. coal per I. HP. per hour. An 
economizer heated the feed-water from  79.72° 
to 154.98° F. It would be interesting to know 
what record would be obtained by this engine if 
it were to use the Nordberg system of heating 
feed-water referred to above 


THE WATER WASTE AND FUTURE WATER SUPPLY 
OF GREATER NEW YORK. 

Two remarkable reports on the water supply of 
Greater New York have been published within the 
past few weeks. One of them, due to the energy 
and public spirit of the Merchants’ Association, 
is just from the press, and to it we devote a larg 
amount of space this week. The other report, 
made by Mr. John R. Freeman, M. Am. Soc. C. 
Ik., for Mr. Bird S. Coler, Comptroller of New 
York city, was published a few weeks ago 

These two reports should awaken New York 
city to the fact that it is in danger of a most dis- 


superintendents and the great mass of the general 
public still ignore their importance. 

It was pointed out a number of years ago, by 
Prof. W. T. Sedgwick and others, that the Amer- 
ican people as a whole have placed quantity above 
quality in developing public water supplies. 

Some of the cities of the United States with the 
most notoriously bad water supplies have only re- 
cently ceased boasting of their enormous water 
consumption. Among thisnumber are Philadelphia, 
Pittsburg and Allegheny. The first two of these 
are now working in good earnest to introduce 
filtration, but while Pittsburg has voted money 
for the restriction of waste as well as for puri 
fication, Philadelphia persistently refuses to tak» 
efficient steps to cut down a water consumption 
and waste of 200 gallons per capita. 

In the light of the Philadelphia figures, the 105 
gallons per capita used by all New York in 1S8!9, 
and the 117 gallons by Manhattan and the Bronx, 
seem modest indeed; but one has only to refer to 


Brooklyn curves follow one another confirms the accur 
of these entirely independent measurements.* 


If after studying these diagrams the reader 
refer to the abstract in this issue of what ious 
Croes and Crowell say regarding the waste 
water in New York city, we think the enormity 
water waste, both in New York and in unmeter 
American cities generally, will be 
them as never before. 


impressed up 


Perhaps some of those who have read the ti 
reports in full or in abstract will ask: “How c 
Mr. Freeman and the enginedring committee, 
the face of all these facts as to waste, recomme 
that Greater New York immediately develop so 
500,000,000 gallons daily supply? 
half the supply is wasted, why not cut down t 
waste instead of encouraging it by providing v: 
additional supplies?” The first answer to the 
hypothetical questions is that both the engineeri 
committee and Mr. Freeman do recommend tt 
the waste be restricted, but neither believes tt 
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were from April 25 to May 2, 1900; those at Fall Riv 
ndent of Water-Works.) 


astrous water famine unless active, immediate 
steps are taken to secure a greater margin be- 
tween the rapidly increasing demands for water 
and the available supply. The reports should also 
arouse New York to a realization of the enormous 
Waste of water now permitted in every borough, 
but particularly in Manhattan and the Bronx. 
Nor should the effect of these reports stop with 
New Yorkers, for they show that many other 
cities, in fact most of the larger ones, are wasting 
water even more recklessly than New York. 

This extravagant waste of water, in the case of 
New York, gains added significance from the fact 
that much of its future water supply must be 
filtered. Mr. Freeman advises all plans for a new 
supply to provide for the future installation of 
filter plants. The Merchants’ Association includes 
immediate filtration in all but one of its esti- 
mates for a new supply, and recommends filtra- 
tion of all that part of the present supply which 
is drawn from surface sources. These statements 
and recommendations regarding both waste pre- 
vention and filtration are in thorough accord with 
the best engineering practise and municipal ad- 
ministration of the day. 

The two watchwords of the future, in matters 
of public water supply, will be WASTE PRE- 
VENTION and WATER PURIFICATION. Tin 


fortunately many engineers, more water-works 


*\ preliminary report by Mr. Freeman was issued last 
spring and abstracted at length in our issue of April 19. 


GALLONS PER CAPITA PER DAY. 
From Report of John R. Freeman, M. Am. Soc. C. E. 


14, 1809, and the Brooklyn, April 21 to 24, 19%), both und 
were made by Mr. P. Kierar Sup rintendent of Wat 


the studies of Messrs. Freeman, Croes and 
Crowell, the two last for the Merchants’ Associa- 
tion, to see that half or more of this is sheer 
waste. It would be difficult to present this more 
graphically than is done by the accompanying 
diagrams from Mr. Freeman’s report. It will be 
remembered that in his preliminary report Mr. 
Freeman published a diagram (see Eng. News, 
April 19) showing the day and night draft on the 
Croton supply for a period of a week, as deter- 
mined by careful gagings of the delivery of water 
to old New York. Since then he has made sim- 
ilar gagings for the Brooklyn supply, and has 
secured others for Fall River and Woonsocket, 
two cities notable for thir use of meters and their 
low water consumption.* 

It will be noted that the hourly consumption in 
old New York is never below a rate of 90 gallons 
per capita per day, while Brooklyn goes down to 
about 65 gallons and the other two cities to 5 
gallons, minimum. More significant than the 
actual gagings are the curves showing the excess 
of day over night consumption in the four cities. 
As to these curves, Mr. Freeman says: 

This very remarkable agreement indicates that the 
amount of water per capita really used in Manhattan and 
Brooklyn is not very different from the amount used in 
the completely metered cities of Fall River and Woon 


socket, and the loseness with which the New York and 


*The original diagrams included curves for Providence, 
R. I., based on four days’ records made in June, 1891, 
which we have omitted { l ke of greater simplicity 

1 comparability. 


IN CONSUMPTION AND WASTE. 


the direction of Mr. Freemar The other observations 


r-Works, and those at Woonsocket by Mr. B. I. Cook, Super 


public opinion and city administration in 
American metropolis can be trusted to earry 
measures of waste restriction that will more tl 
tide over the period needed to plan and constr 
new works. As engineers, all these gentlen. 
see the evil and the remedy, but they also see a 
solid wall of opposition, indifference, and perhaps 
worse, between the evil and the remedy. Mr 
Croes, however. in his report to the engineering 
committee, makes a courageous stand in favor of 
relving on waste restriction to maintain the 
adequacy of the Croton supply for old New York 
until 1950 The engineering committee records 
its disbelief in any such possibility. It says that 
the conditions “seem to us to point towards a 
legitimate and desirable increase of supply per 
ecapita.”” This opinion seems to conflict with its 
earlier recommendation that a reduction of waste 
by the extension of the meter system can and 
should be effected; but perhaps the intent is to 
suggest a curtailment of waste and an increase 
of use, one to offset the other. 

The engineering committee lays much stress 
upon the fact that Greater New York has a lower 
per capita water consumption than other laree 
American cities. It also urges that the experie 
of foreign cities, and likewise of American ci 


This diagram is constructed from the diagram of ¢t 


use and waste by first drawing a datum |] th 
of consumption for each city alas the average of 
points of minimum consumption, then tracing the eu 


with this {ine as a common zero line 


7 Weonsachet : 
EXCESS OF DAY OVER MINIMUM NIGHT CONSUMPTION (OR OF [ee 
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which have adopted the universal meter system, is 
icable to New York. It seems to us that 
herewith 
are pretty good evidence that the full meter sys- 
tem in New York, combined with the gradual re 
duction 


not appl 


Mr. Freeman’s diagrams, reproduced 


of underground leakage, would cut down 


the preventable waste to such an extent that the 
real use and the incurable waste combined, plus a 
legitimate increase in consumption, would place 


New York still lower down in 
great cities of this continent. The population and 
of New York have such 
normous proportions that any legitimate increase 
n the use of 


rank among the 


the industries reached 
water by one class of either popu- 
lation or industry has but a very small effect on 
per capita consumption. In the bet- 
ff residences there is little if any chance 


the average 
ter class 
or a legitimate increase in the present consump- 
per capita. In the and 
tenements there is undoubtedly an opportunity for 


tion poorer residences 


a legitimate increase in use, but this increase is 


kely to be slow, because both landlords and ten- 
ints are backward in securing the additional 
plumbing fixtures necessary to that end. It is 
robable that if the facts could be known it wou'd 
he found that the increased draft of water fol- 
lowing the addition of new plumbing fixtures in 


houses with water is to be 
multiplied 


use. 


already supplied 


iid quite as much to opportunities 
Leaky fixtures and 
running often 
really used. It is highly 


facilities for using water b 


waste as to actual 


faucets constantly waste far mor 


than is 
that the 


Water desirable 
increase 1 in 
most of the crowded sections of the city, but if 


this were done on metered buildings, so each new 
more unchecked 
effect on the draft of 
would be 
total 


scarcely be 


faucet Was not one source of 


vaste. the water in such 


buildings less than is generally sup- 


sed, while the result from thousands of 
retlected in the per 
capita consumption of the whole city. If, on the 
hand, the 


tenements 


buildings 


might 


number of faucets in unmetered 


should largely it is probable 
‘lable, It 


be remembered that increased use is « 


that the waste would be appres should 
mmendable 
ind desirable, but every 
deplored, 

enormous 


York would he 
Both Mr. 


recommend immense 


gallon of preventable 


Waste is to be While an increase in the 


waste of water in Greater New 
ilmost criminal. 
Freeman and the engineering commit 


new works capable of de 


vering hundreds of millions of gallons in addi- 
tion to the present supply. Mr. Freeman advises 
that the Housatonic and Ten Mile River be cho- 
sen, while the engineering committee reject both 


his and the Wallkill (the latter recommended by 
Mr. Fuertes), the Hudson River, 
ther at its head waters, or at Poughkeepsie; the 


water to be filtered and pumped, in the latter cas 


and propose 


Toe engineering committee places the Housatonic 


first and the Walikill second, in order of economy, 


but rejects both on the advice of the legal com- 


" ‘ n account of possible interstate compli- 
ition If a big new supply is to be developed, 
We nfess a strong leaning towards the Housa- 
tonic, so‘far as the evidence at hand goes. We 


igree with Mr. Freeman in believing that the le- 
ral difficulties might be overcome by proper busi- 
ness methods. At least the fea of securing 
i necessary rights from the State of Connecticut 
well worth further investigation. On 
the other hand,there is much to be said in favor of 
the Hudson at 


sibility 


ems to be 
Poughkeepsie, whenever it ig 
uund necessary to go beyond the Croton and Long 
Island drainage 


areas, and the minor area easily 


rendered tributary to the Croton, particularly es 
this scheme would fit in readily with a rigid pol- 
ey of waste restriction, and thus a husbanding of 
the present sources of supply. 

As an engineering and business problem, Mr. 
Freeman goes far towards admitting that the Cro- 
ton, Bronx and Byram, might be made to guffice 
for Manhattan and the Bronx (old New York) for 
many vears to come, by cutting down the enor- 
boroughs. His 
with those made at 


and Woonsocket, and his comments on 


wast of water in those 


mous 


Brooklyn combined 


faLkings, 


Fall River 


the diagrams reproduced herewith, indicate that 
at least a temporary margin might be created in 
the | ikKlyn supply by cutting down waste and 


carrying out the works planned long ago to make 
available water now going to waste. But in view 
of local conditions, Mr. Freeman credits the pos- 
sibilities of waste restriction with merely afford- 
ing a means of tiding Greater New York over its 
langer point, pending the development of a new 
supply. The engineering committee, we think, is 
more consistent than Mr. Freeman in its attitude 
towards waste; but this is not saying that we ap- 


prove its conclusions. Mr. Freeman has devel- 
oped, through statistics and diagrams, all based 
on painstaking investigations, one of the most 


thorough, instructive, and we may say beautiful, 
demonstrations of water waste and the relatively 
amount of water used, that was ever pre- 
sented to the engineering profession. To see the 
of such a demonstration nullified or 
abandoned, for fear of the impossibility of over- 
coming administrative inertia, and popular pre- 
judice is a cause for regret, even if the abandon- 
deemed which is open to 

The committee, on the 
other hand, throws down, or virtually discredits, 
the conclusions of its engineers, Messrs. Croes and 
Crowell, which closely parallel those of Mr. Free- 
admits that there is and that it 
should be reduced, but it never admits 
the possible wonders that might be effected by its 
reduction, so ably set forth by Mr. Freeman and 
Messrs. Croes and Crowell. 

Now, might it not be well worth while for 
Greater New York to consider carefully the ad- 
visability of spending in waste restriction only a 
fraction of the enormous outlay involved in either 
Mr. Freeman’s Housatonic, or the 
Hudson River scheme, and the pos- 
sibility of thereby postponing the necessary date 
for an immense new supply of water? By turn- 
ing the Ten Mile River into the Croton drainage 
area, a proposition made many years ago, and re- 
newed from the full capacity 
of both aqueducts might be utilized, and this ad- 
ditional supply would assume greater relative pro- 
than if the waste were cut down. 

something might accom- 
plished for Brooklyn or Long Island, although Mr. 


small 


advantages 


ment is unavailable, 


question. engineering 


man, It waste, 


can and 


engineering 
committee’s 


time to time since, 


portions now 


Likewise, perhaps be 
roes recommends an immediate large new supply 


for that borough. Under this plan of waste re- 


striction, the Hudson at Poughkeepsie, when 
finally needed, would seem to be far prefer- 
able to the Upper Hudson, since it could 


be made available in comparatively small instal- 
ments, Whereas the Upper Hudson, or the Housa- 


tonic, must be developed on a huge scale, to be 


most advantageous. It should be noted, perhaps 
better right here than elsewhere, that the gen- 
eral committee of the Merchants’ Association 


recommends a new supply of only 250,000,000 gal- 
lons a day to be 
Lower Hudson. 


taken from either the Upper or 


Two important points we wish to especially em- 
phasize in concluding: (1) If 
is inexpedient as a 


restriction 
from the 
imminent danger of famine sug- 
Mr. and certainly not dis- 
puted by the engineering committee, what chance 
is there of cutting down waste with an additional 
supply of 250,000,000 to 1,500,000,000 gallons in 
sight? (2) Even though it be true that the vast 
recommended in these 
mediate or 


wasle 
relief 
water 


means of 
almost 


gested by Freeman, 


schemes reports for im- 
future adoption involve only a small 
annual per capita expense, the requisite increase 
in bonded light matter. 
Greater New York has many other pressing needs 
besides those pertaining to water, and is very 
close to its bonded debt limit. Although it may 
issue all the bonds it chooses for water-works 
ecutside the limit, it cannot subsequently issue 
bonds for any other improvements until it again 
gets within the limit. If a constitutional amend- 
ment be secured, as proposed by the water supply 
committee, so as to remove all relation between 
the debt limit and water-works bonds, there will 
still be reason for questioning the financial wis- 
dom of incurring so large an indebtedness if it is 
probable that all the real needs of the city can be 
fully met by a relatively small increase. Then, 
too, the New York Board of Health has recom- 
mended that the Croton water be filtered, and the 
engineering committee endorses that advice and 


indebtedness is no such 


extends it to the whole supply. As we have al- 
ready intimated, waste prevention and water puri- 
fication go together. 

Finally, Mr. Freeman and the water supply 
committee (with Controller Coler and the Mer- 
chants’ Association as their respective backers), 
and the citizens of New York and lovers of good 
government generally, are to be congratulated 
upon the manner in which the Ramapo water 
snake has been scotched.: It is to be hoped that it 
will join the shades of the Schuylkill water snake 
at Philadelphia; but we must that we 
shall feel less apprehensive for each city when it 
has obtained for itself an ample supply of pure 
water, either by developing new or conserving and 
purifying present sources of supply. 


confess 


LETTERS TO THE EDITOR. 
A New Method of Attaching Brakes to Car Trucks, 


Sir: We notice in Engineering News, of Aug. 2, an ex- 
tract from the ‘‘Brake Test Report’? of the New York 
State Railroad Commission. The device we submitted in 
these tests does not receive a proper classification in this 
report. 

We take the brakes, beams, levers and rods that are at 
present hung from the truck frames, and therefore upon 
the springs, and we hang them upon our ‘“‘brake equalizing 
bars,”’’ which rest upon the axle boxes, and in 
place of tilting the truck frames every time the shoes are 
applied to the wheels, we maintain the frames in a hori- 
zontal plane, no matter how severely the shoes are applied 

Our device increases the efficiency of the foundation 
brakes and is a valuable factor in any method of braking 
that may be used, whether air friction, electricity, cr hand. 
The report enfire'y fails to list our device under any one 
of the heads, such as air, electricity, etc., the only ex- 
planation is that we submitted a ‘‘method of levers,"’ yet 
we made every stop in less time than all the others and 
did it with a hand-brake—and we had only four wheels out 
of eight wheels under the car fitted with our device. 

The Boston & Albany R. R. are fitting up their coaches 
with our device; and the Big Four and hundreds of elec- 
tric cars in the United States, Europe and Africa have 
been fitted during the past five years. On the Newton Cir- 
cuit of the Boston & Albany R. R., the local trains make 
22 stops in 21 mites in 1 hour and 2 minutes, and the 
average reduction of air with the old method of hanging 
the brakes was 15 to 18 Ibs. for each stop. With our 
method it is from 6 to S&S Ibs. and the engineer is abso 
lutely sure of stopping at the platform without going into 
emergency or 


throwing all the passengers off their feet 
Thanking you, we remain, 
John Hector Graham, M. E., 
For the Safety Appliance-Equipment Co 
o6L Boylston St., Boston, Mass., Aug. 8, 1900. 


Notes and Queries. 


An item in the department of ‘‘Personals”’ in our issue 
of Aug. %, stated that Mr. Edward P. North, Vice-Presi- 
dent, Am serlin, engaged in an in 
quiry value of 
Since its vublication we learn 


Soc. C. E., was in 
into the economic technically educated 
that the Mr. Ed 
serlin engaged in the above-named 
work is a member of the staff of the Department of Labor 


and not the 


labor 
ward North who is in 


well-known engineer. 


DIAGRAM FOR DETERMINING THE VOLUME OF SEMI- 
ELLIPTICAL GROINED ARCH VAULTING. 
By John H. Gregory, Jun. Am. Soe. C. E.* 

The groined arch as a covering for reservoirs 
and filter beds has been coming into greater use 
in recent years in this country, and the engineer 
is often confronted with the problem of deter- 
mining the volume of such a structure. Many 
forms of vaulting can be used, but that 
commonly employed is the semi-elliptical. The 
mathematical worky of computing the volume 
of such a groined arch is not a very complicated 
matter, but it can be considerably simplified by 
the use of a diagram, and it is with this end in 


most 


view that the writer submits the accompanying 
diagram. For quick use it will be found very 
convenient and sufliciently accurate for prac- 


tical purposes, but should great accuracy be re- 
quired the exact formulas, as given on the dia- 
gram, can be used. 

The use of the diagram consists briefly in the 
finding of three volumes, m, n and p, and of a 


*Assistant Engineer, Improvemept of Water Supply, 
City Hall, Philadelphia. 

7See Proc. Am. Soc. C. E., Vol. 
excellent paper on “‘The Groined 
Reservoirs and Sand Filters: 


XXV., No. 5, for an 
Arch as a Covering for 
Its Strength and Volume,”’ 


by Leonard Metcalf, Assoc. M. Am. Soc, C. E. 


August 23, 1900. 
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short arithmetical computation. The meaning of 
the various letters is given on the diagram, but 
it may be a little clearer to describe what the 
volumes m, n and p represent. 

The first, or m, is the volume over one pier 
included between the plane passing through the 
springing lines of the arches and the plane 
tangent to the intrados of the arches at the 
crown; n is the volume of the rectangular par- 
allelopiped included between the planes tangent 
to the intrados and extrados at the crown; p is 
the volume of the depression, whose height is 
*d. below the plane tangent to the extrados of the 
arches at the crown. 

The limiting lines of all three volumes in plan 
are the center lines of the arches adjacent to one 
pier. 

Having given a, b, c, d and t, the value of m, 
n and p are found as follows: 


THE POSSIBILITIES OF ELECTRIC HEAT AS LIMITED 
BY THE COST OF PRODUCTION. 
By Alton D. Adams.* 

Electric heat is pleasing and very convenient 
for various small operations. There are some 
processes in which the value of the amount 
of heat energy consumed is trifling compared 
with the necessity for its delivery in a certain 
place at an exact time, and for these the elec- 
tric product is eminently suited. There is 
current, however, an opinion that electric heat 
has a much wider legitimate field of application 
than that included in temporary and mechanical 
operations, and may at least play an important 
part in manufacturing processes that require large 
amounts of continuous heat now generally de- 
rived from coal. Even in statements concerning 


the limits of electric heat, these limits have often 


namo. The efficiency of boilers may be taken at 
70% of steam engines at 12 and of dynamos at 
90%, thus giving a combined efficiency of 
.10 x 12 x .90 = .0756, which is the ratio of 
the electric energy delivered at dynamo ter 
minals to the heat energy developed in the boiler 
furnace by the complete combustion of the coal. 
As the boilers are assumed above to have an effi 
ciency of 70%, in the production of steam 
which may all be applied to heat 
while the dynamo delivers but 
coal’s energy, the fuel consumed for electric heat 


9.3 times as much as that used to 


ing purposes, 
is 
produce an equal amount of heat from steam. 
Compute next the machinery necessary to sup- 
ply electric heat, in place of an ordinary steam 
plant: Suppose a plant in which one ton of coal 
must be burned in the boiler furnace during ten 


hours to furnish the desired amount of direct 


Values of @ «7 feet 


\ 


Saad jot? Re 


DIAGRAM FOR DETERMINING VOLUME OF 


For m, using the upper left hand diagram, find 
the intersection of the horizontal line, c, with the 
curved line, a: follow this down to the multipli- 
cation diagram helow until it intersects the diag- 
onal line, b, then reading to right or left the 
value of m is found. 

For n, using the upper right hand diagram, find 
the intersection of the horizontal line, c, with the 
curved line, t, and reading up the value of n is 
found. 

Similarly for p, on the same diagram, find the 
intersection of the same horizontal line, ¢, with 
the curved line, d, and reading down the value of 
is found. 

For example: If a G ft. 10 ins.; b 
IS ins., and t 


2 {t. 9 ins., 


‘ @ ft. 9 ins., d G ins., 


m + S80 
n + 119.8 
208.3 


GO.0 


V + 148.3 cu. ft. 

By computation from the formula, V 148.1 
Cu. 

If the vaulting is horizontal on top and has no 
The diagram is ap- 
plicable to semicircular groined arches up to a 
span of 10 ft. by making b = a. 


depression, becomes zero, 


4 


Section or A-B 


By John H. Gregory, Jun. Am. Soc. C. E. 


been assigned to the high cost of its necessary 
fuel, and confidence expressed that a large im- 
provement in the combined efficiency of the ap- 
paratus between the coal pile and the dynamo will 
render the general application of electric heat 
practicable. Large water powers appeal to some 
as peculiarly suited to the cheap production of 
electric heat, and schemes for the promotion of 
such enterprises are not infrequently put before 
investors. Some months since a plan for the de- 
velopment of a water power in Nebraska, at a 
point where coal is high in price, this power to 
be largely used for electric heating, was earnestly 
and persistently brought to the writer’s attention, 
and the promoter seemed somewhat aggrieved thar 
it did not receive endorsement. 

Now the facts as to the commercial possibilities 
of electric heating are that, not only is the cost of 
fuel or of water power for electric heat produc- 
tion many times that of coal for a given heating 
effect direct from combustion, but an attempt wilt 
here be made to show that the investment in ma- 
chinery is so great for electric heat, that it is en- 
tirely impracticable for general use, even with 
free fuel or water power for its production. 

Let us inquire first as to the fuel consumption 
necessary to produce electric heat from coal 
through the medium of boiler, engine and dy- 


*Rox 1377, Boston, Mass. 


SEMI-ELLIPTICAL GROINED ARCH VAULTING. 


steam heat. Let it be required to displace this 
steam heating system with a plant for the produc 
tion of an equal amount of electric heat. Assum 
ing that the 2,000 pounds of coal used for steam 
heat during ten hours contains 12,000 heat units 
per pound, and, as before, that the boilers have 
an efficiency of 70%, the electric heat  deliv- 
ered per hour must amount to 12,000 (2,000 += 10) 
.7 = 1,680,000 heat units. One electrical or me- 
chanical horse-power hour is the equivalent of 
2,545 heat units, sv that the dynamos must deliver 
energy at the rate of 1,680,000 POA 660 elec 
trical horse-power. With an efficiency of 90 per 
cent. for the dynamos the capacity of their driving 
engines is, therefore, 660 —- .9 7335, brake hors 

power. The installed cost of dynamos and con- 


nections for the electric heating may be taken at 
660 x $25 $16,500, and for engines, boilers and 


connections 733 x S50 $36,650; or a total for the 


electric power plant of $16,500 + $36,650 $53,150 
The installed price of the boiler used to supply 


y 
steam for direct heating and using one ton of coal 
during ten hours should not be more than $1,S00), 
so that the excess of plant investment for th 
electric heat is $53,150 — $1,800 
pipes and heaters for the 


$51,350. Steam 
listribution of direct 
steam heat may be fairly considered to cost about 
the same as electric wires and heaters of the same 
capacity. 
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Sink coal for the electric heating plant Is, as Floor, 4-in. wood block paving on 8-it. plank, laid on Bement-Miles Co. 


ibove shown, 9.8 times as much as that re- 
juired where direct steam heat is used, this in- 
ise of fuel will be prohibitive in itself, with 

1] at any ordinary value, amounting to ($2 
0.3) $2 $16.60 each ten hours of operation 

al at $2 per ton. Even with free coal the 

nereased labor charge for handling would be a 

rious impediment to the adoption of electric 

at The skilled labor necessary to operate the 
necessary engines and dynamos would add an- 
heavy expense to the electric plant. 

Resides this excess in operating expenses, the 
plant for electric heat must support the fixed 
harges on the $51,350 above found, which at 16 
per cent. for interest, depreciation and repairs, 
imount to $51,350 ~ .16 — $8,216, yearly, or on the 
basis of 300 working days, to $8,216 -~- 300 
$27.39 per day. An increase in the combined effi- 

ency of engines and boilers might reduce their 

st for a plant of given capacity, but the output 
ind investment for dynamos would even then re- 
main constant, so that the total cost would still 
be a large part of the above-named sum. 

It may be urged, however, that with cheap 
ater power, electric heating might be made 
Without entering into the ques- 
tion of cost for water power development, the 

y low price of $12 per horse-power at the 
vheel shaft, for a working year of 3,000 hours 
iy be assumed. This price corresponds to $12 

3.000 $0.004 per hour. or $0.04 per 10-hour 
iay for each horse-power. Reverting to the steam 
heating plant which requires 2,000 pounds of coal 
per 10-hour day, burned under boilers of 70° 
fficiency, and delivering 1,680,090 heat units 

hour, the water power dynamos must furnish 
rk. as did the steam engine and electric plant, 
the rate of 1,680,009 — 2,545 G60 electrical 
rse-power, and the water wheel shaft at the 

t of 660 — 9O 


ther 


practicable. 


733 mechanical horse-power 
The daily cost of the energy from water wheel 
ift is, therefore, $0.04 x 733 $29.42, as com- 
pared with about $3 to $4 for the price of a ton 
fairly good coal to give the same amount of 
it Even at the low rate for water power above 
sumed, it costs as much for electric heat as coal 
uld for steam heat at a price of $29.42 per ton 
in order that the electric heat from water power 
should have an energy cost no higher than that o1 
team heat from coal at $3.00 per ton, the charge 
horse-power year for the energy at the water 

heel shaft cannot be more than (83.00 -: 733 

$1.20. 

Again, to transform power from the wfeel 
haftt to electric energy there must be provided 
ivnamos for 660 electrical horse-power, which at 

<2 per horse-power capacity installed with con- 

t :mount, as above, to $16,500. Allowing 
iin for the steam heating boiler a complete 
ted cost of $1,800, the excess of investment 

r the electric heat is $16,500 $1,800 = $14,706 
and at 16%, for fixed charges the extra out- 
lay on the electric over the direct steam equip- 
ment for interest, depreciation and_ repairs 
amounts to $14,700 x 16 = $2,352 yearly, or $2,352 

SOM) $6.92 per day. The care of dynamos hav 

ing 660 horse-power capacity will certainly re- 
quire as much labor as that of a steam boiler that 
imes one ton of coal in ten hours for heating. 
If, therefore, water power is developed and deliv- 
red to the dynamo shaft absolutely free of cost to 
the user, the fixed charges on the equipment for 
electric heat amount to more than does coal for 
team heat at $6.92 per ton. 


COMPARATIVE ESTIMATES OF THE COST OF COM- 
BINATION AND ALL-STEEL HIGHWAY BRIDGES. 
By H. G. Tyrrell.* 

ie bridge in question was a single span struc- 

lesigned for the Pacific coast. The trusses 
ere to be pin-connected with 10 panels of 19 ft 
ich, and inclined top chord. The principal dimen- 
sions and specified loads were as follows: 

pan, 190 ft. c. to « 

adway, 24 ft. 
lwo walks, each 6 ft. wide 
Total width of bridge, 41 ft, 


\ 
th of truss, 27 ft. to 33 ft 


*Asst. Engr. Boston Bridge Works, Boston, Mass 


wood joists. 

Unifurm live load on floor, 100 Ibs. per sq. ft. 

Concentrated load on floor, 15-ton roller or two elec- 
tric cars on each track. 

Live load, per lin. ft. of bridge, 3,300 Ibs. 

Dead load per lin. ft. of bridge, 2,345 lbs 

For the combination design hard pine was used 
for top chords, web-posts, portals, lateral struts, 
floor beams and joists. The remaining parts were 
of steel. 

The estimated quantities for this case were: 


Cast-iron joint blocks. 


Hard pine chords and posts... .17.50 ft. B.M. 


Total cost of combination span about $1 per mae, 


For the all-steel design the quantities were: 


Iloor plank, 19.74 M.) “ 1.425 


Total cost of steel span, about $1.43 per sq. ft. of 
The above estimates are for the entire super- 
structure in each case. If we compare now the 
cost of the substituted parts only, we have in the 
combination design, the top chords, web posts, 
portals, lateral struts and floor beams contain: 


Hard pinc, 35.3 @ $35 per 
Cast-iron joint blocks, 19.70 Ibs. @ 3 cts.......... nM 


For the all-steel design the same parts contain: 
Steel, 118,200 ibs., @ 


Summarizing, we have: 


Hence, we may say roughly that the combina- 
tion bridge cost one-third less than the steel one 
Also that the comparative cost of wood (including 
necessary cast-iron blocks), and steel for top 
chords, web posts, portals, lateral struts and floor 


beams is as 1 to 3. 


PARIS EXPOSITION AWARDS TO ENGINEERING EX- 
HIBITORS. 


The pleasing news is cabled from Paris and pub 
lished in the ‘‘New York Times” of Aug. 18, that 
United States exhibitors at the Paris Exposition 
have received no less than 1,981 awards. Of these 
220 are Grand Prizes, 486 are gold medals, 583 are 


silver medals, 422 are bronze medals, and 270 are 
honorable mentions. Our contemporary publishes 
a list of the grand prizes and gold medals award- 
ed, and we reprint such parts of the list as relate 
to the awards in the departments of civil, mining 
and mechanical engineering, as follows: 


Department of Machinery —Group IV. 

Grand Prizes. 

Worthington Pumping Engine Co 

Batcheller Pneumatic Tube Co. 

Brown & Sharpe Manufacturing Co 

Pratt & Whitney Co. 

E. W. Bliss Co. 

Niles Tool Works Co, 

J. A. Fay & Egan Co. 


Gold Medals 
Ball Engine Co 
William Sellers Co. 
George F. Blake Mfg. Co 
Tinius Olsen & Co 
Otis Elevator Co. 
Rand Drill Co. 
Charles A. Schieren & Co 
Crane Co. 
Ingersoll-Sergeant Drill Co 
Shaw Electrie Crane Co. 
Simonds Manufacturing Co. 
Chicago Pneumatic Tool Co. 
Morse Twist Drill & Machine Co 
Cincinnati Milling Machine Co 
Machine Co 
Warner & Swasey. 
Norton Emery Wheel Co 


E. C. Atkins & Co. 

Gisholt Machine Co. 

Jones & Lamson Machine Co. 
F. E. Reed Co. 

Deering Harvester Co. 
Bullard Tool Co. 

Pond Machine Tool Co. 


Department of Machinery—Group V. 
Grand Prizes. 
American Steel & Wire Co. 
E. C. Acheson. 
Rowland Telegraphic Co. 
Western Electrie Co. 
John R. Roebling’s Sons Co 


Gold Medals. 5 
Bullock Electric Manufacturing Co, 
Lorain Steel Co. 
Western Electric Co. 
Alvin Manufacturing Co. 
National Carbon Co. 
Tiffany Glass & Decorating Co 
C. J. Toerring Co. 
Ward Leonard & Co 
Helios-Upton Co. 
Holophane Glass Co. 
Hart & Hegeman Manufacturing Co. 
Edison Phonograph Co 
Western Electrical Instrument Co. 
Mica Insulator Co. 


Department of Civil Engineering and Transporta- 
tion. 


Mississippi River Commission. 

George A. Fuller Co. 

Lindon W. Bates. 

City of New York. 

Phoenix Bridge Co. 

American Society of Civil Engineers. 
Chicago Sanitary District (Drainage Canal). 
Boston Transit Commission. 

Boston Terminal Co. 

Columbia Factory, American Bicycle Co. 
United States Post Office Museum. 
Baldwin Locomotive Works. 

Pressed Steel Car Co. 

J. G. Brill Co. 

Westinghouse Air Brake Co. 

C. A. Coolidge and M. Goustiaux, 
Standard Electrie Co. of California. 
Corydon T, Purdy. 

Kansas City & Memphis Ry. & Bridge Co. 
Lewis A. Haupt. 

City of San Francisco 

Barber Asphalt Paving Co 

State of Massachusetts. 

Engineering News Publishing Co 

Co. 

Deering Harvester Co 

United States Express Co. 

Metropolitan Park Board of Boston. 
Metropolitan Sewerage Board of Boston. 
Metropolitan Water Board of Boston. 
Board of Park Commissioners of Boston. 
Board of Street Commissioners of Boston. 
Cleveland Factory (American Bicycle Co.) 
Monarch Factory (American Bicycle Co.), 
Crescent Factory (American Bicycle Co.) 
Chain Factory (American Bicycle Co.). 
American Steel & Wire Co. 

American Electric Vehicle Co. 

Columbus Buggy Co. 

American Railway Master Mechanics’ Association 
American Railway Association, 

The Master Car Builders’ Association 
Gould Coupler Co 

International Pneumatic Signal Co 
McConway & Torley Co. 

The New York Air Brake Co. 

New York Yacht Club. 

Commissioner General of the United States. 
International Navigation Co. 

Seawanhaka Yacht Club. 


Mining and Metallurgy—Group IT. 


American Steel & Wire Co. 

California State Commission. 

Colorado Fuel & Iron Co., Denver, Colo. 

Copper Queen Consolidated Mining Co., New York city. 

United States Geological Survey, Washington, D. C. 

Ingersoll-Sergeant Drill Co., New York city. 

Oil Well Supply Co., New York city. 

American Museum of Natural History, New York city. 

Lehigh Valley Coal Co., Wilkesbarre, Pa. 

Department of Mining and Metallurgy, United States 
Commission to the Paris Exposition, F. J. V. Skiff, Di- 
rector, 

American Institute of Mining Engineers, New York city 

Barney Marble Co., Swanton, Vt. 

Bullock, M. C., Manufacturing Co., Chicago. 

California State Mining Bureau, San Francisco, Cal 

Brake & Co., St. Paul, Minn. 

Jeffrey Manufacturing Co., Columbus, O. 

George F. Kunz, New York. 

New Almaden Quicksilver Mining Co., New Almaden, 
Cal. 

New York State Museum. 

North Carolina State Board of Agriculture, Raleigh, 

North Carolina State Commission to the Paris Expos 
tion, Raleigh. N. 

Pike Manufacturing Co., Pike Station, N. H 

Rand Drill Co.. New York city 

tobins Conveying Belt Co., Park Row Building, New 
York city. 

Charles Kirchoff, New York city. 

Richard P. Rothwell, New York. 

Frank E. Saward, New York city 


M. H. Fuller, Massachusetts Institute of Technology, 


Boston. 
American Steel & Wire Co.,. New York city. 
American Tin Plate Co., New York city 
Crescent Steel Co., Pittsburg, Pa. 
Iron Age Publishing Co., New York city. 
Welmann-Seaver Engineering Co., Cleveland, O 
Colorado Smelting & Mining Co., Denver, Colo. 
John A. Roebling’s Sons Co., Trenton, N. J. 
Fayette R. Plumb, Frankford, Philadelphia, 
fhe Hibbard-Rodman-Ely Co. New York 
The Eagle Lock Co., Terryville, Conn, 
Yale & Towne Manufacturing Co., New York city 
Winslow Brothers’ Co , Chicago 


Pa 
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Simonds Manufacturing Co., Fitchburg, Mass. 
J. & H. Williams Co., Brooklyn. 

E C. Atkins & Co., Indianapolis. 

Bommer Brothers, Brooklyn, N. Y. 

The Stanley Works, New Britain, Conn. 


MACHINE SNOW PLOWS ON THE COLORADO 

MIDLAND RY. 

Railways in regions subject to heavy snow 
usually have more or less difficulty in keeping the 
lines open during the winter, and this is especially 
the case in the mountains, where the snow ac- 
cumulates sometimes to an extraordinary depth. 
The introduction of the machine snow plows or 
snow excavators has rendered the work of keeping 
the lines open and of opening blockaded lines very 
much easier than when bucking plows and hand 
shovelling were the only means available, but 
there are limits to the use of these excavators. 

The Colorado Midland Ry. has had considerable 
and unpleasant experience in dealing with snow, 
and has tried the two forms of snow excavators 
in use in this country, with results which are 
noted below. On this line the snow is sometimes 
3U ft. deep, and there are grades of 3% with sharp 
curves on the part of the line where the greatest 
trouble is experienced from heavy snow. The two 
forms of snow plows noted above are the Leslie 
and the Jull. The former has a vertical wheel 

across the track, having radial knives which 
shear off the face of the snow, the material thus 
removed falling back behind the knives and being 
thrown out through a spout by the centrifugal 
force of the wheel. The latter plow has a huge 
horizontal cone set diagonally to the track, with 
a spiral cutting blade riveted upon it, the cone 
boring its way into the snow, and delivering it 
through a spout by the centrifugal force de- 
veloped at the rear of the cone. The wheel or 
cone is revolved at high speed by the machinery 
on the plow, and the whole machine is pushed 
forward by several locomotives. The latest ma- 
chine on the Colorado Midland Ry. is of the 
Leslie type, commonly known as the “rotary” 
plow, and was built in 1899 by the Rotary Snow 
Plow Co., of Paterson, N. J., at the Cooke Loco- 
motive Works. Its engine has cylinders 18 x 20 
, With the Walschaert valve gear, and the 
boiler is of the Belpaire type, 67 ins. diameter in 
ihe barrel, carrying a pressure of 100 lbs. The 
machine resembles a large wrecking car, with four 
12-in. I-beams for sills, and having a circular 
shell or drum at the front end, in which is the 
Wheel, 11 ft. G ins. diameter. At the front of the 
drum is a rectangular hood, trimming the sides 
and bottom of the cut. This is 12 ft. wide, 
leaving only 38 ins. of dead surface on each side 
vf the wheel to be sheared off by the hood. The 
wheel has 12 radial, conical tubes, with a slot in 
the face of each, fitted with a blade 4 ft. 6 ins. 
long, the snow falling through the tubes into the 
back of the wheel, which acts as a powerful dis- 
charge fan. The machine.has ice cutters capable 
of cutting ice 2 to 3 ins. thick on the rails, and 
has also flanges which remove the snow and ice 
between the rails and deliver it outside the track. 
The machine weighs about 170,000 lbs., and has 
a tender carrying 4,000 gallons of water and 11 
tons of coal. 

As a result of the experience with the two kinds 
of plows, the preference is for the rotary machine. 
khither the Leslie ‘rotary’ or the Jull “‘cyclone’ 
plow will cut its way through newly fallen snow 
drifts ranging from 3 ft. to 6 ft. deep at a rate of 
from eight to ten miles an hour, and through snow 
not exceeding 10 to 11 ft. deep at a rate of from 
five to six miles an hour. Experience has shown 
that the rotary plow delivers the snow in a clean 
stream from the outlet over the wheel, and by 
reason of the velocity with which it discharges 
the snow throws it to a distance of 40 ft. to 200 
ft. from the track. The distance varies with the 
velocity of the wheel. On the other hand, it was 
found that with the “cyclone” plow, the snow 
Was thrown in promiscuous ways, some going 
to the right of the plow, some to the left, and 
some falling directly on top of the machine. This 
method of delivery is much less effective on a 
mountain road. It must be considered, however, 
that the two Jull cyclone plows which were in use 
on this line during the severe winter of 1898-99 
were old ones, rented for the season. Both were 


ns. 


formerly used on prairie roads, and their flangers 
and ice cutters were not constructed for work on 
a mountain road, causing serious trouble and de- 
lays as the result of frequent derailments. 

In the very hard snow encountered during the 
winter of 1898-99, it was impossible to advance 
1,000 ft. in the snow in an hour, even after chan- 
nels 4 to 6 ft. long at right angles with the track 
had been dug from the surface down to the rails, 
leaving from 7 to 10 ft. of snow between the 
channels. This was the case even when the 
rotary plow was handled with five engines. The 
object in using so many engines was to push the 
plow into the snow so as barely to move the plow, 
and, at the same time, keep it moving all the 
time and so prevent stalling the train or choking 
the plow. The snow was channeled so that there 
might be in front of the plow, at one time, no 
more snow than could be moved without danger 
of crushing the plow, as might be done by putting 
the front of the plow against a solid wall and 
pushing against it with five powerful engines. 
The result of forcing the plow into unchanneled 
snow was practically the same as forcing it 
against a wall of rock. 

In some places the plow encountered snow 34 
ft. deep. At such points it was clearly impos- 
sible for the plow to act effectively, because even 
if it had been possible to push the plow into such 
a depth of snow it could only tunnel into the snow 
a few feet before the outlet over the wheel would 
be closed by the overhanging body of snow, and 
it would be impossible for the wheel to throw the 
snow away. Under such circumstances, the only 
practicable method was to place lines of men 
above each other on the slopes of the cut, one line 
of men throwing the snow up to the one immedia- 
tely above, they in turn to cast the snow above 
them, and so on until it was raised to a height 
varying from 4U to 60 ft., and finally disposed of, 
leaving not more than 12 ft. of snow in the bottom 
of the cut. Holes were drilled into this bench 
of snow and giant powder exploded to shatter 
the frozen bank, after which the men were 
Stationed on the bench of snow’ immedi- 
ately in front of the plow to drag. the 
snow down with shovels and throw it in the 
bottom of the cut in chunks from 1 cu. ft. to 2 
cu. yds. in size. After breaking this snow down, 
the plow would run into the loose snow, throw it 
up on the bench excavated on the slope of the 
cut for the men to stand on, and the men would 
shovel it one to the other «gain until it could be 
disposed of over the top of the cut. Each time 
the plow would run into the shattered snow it 
would remove that snow and force itself from 5 
to 10 ft. into the undisturbed mass of snow. 
Progress was necessarily exceedingly slow in such 
work. The Jull plows were of but little service in 
this class of work,as the mannerin which the snow 
Was delivered from the wheel caused the snow to 
fall back around the plow, settling between it and 
the perpendicular walls of snow between which it 
would be working, and sealing the plow into the 
cut almost as firmly as if it had been run into 
solid rock. The rotary, on the contrary, would 
deliver a clean stream of snow, nearly as large as 
a flour barrel, very much as a stream of water is 
delivered from a fire hose. As long as the wheel 
could be turned at its highest velocity the snow 
would be delivered so far up on the sides of the 
cut that very little of it would roll down around 
the plow. The experience was that the Jull plow 
took much more power to force it into deep and 
hard snow, and great difficulty was experienced 
by reason of this plow becoming derailed. 

It was found almost impossible successfully te 
operate a plow unless equipped with very strong 
and substantial ice cutters in front of the forward 
trucks, so as to remove any ice which might have 
formed on the rail, and as it is very necessary to 
remove entirely the snow and ice from the rails in 
order to give the engines a good grip on the rails, 
it is necessary to have the plow as close to the 
rail as possible. One of the plows stood 4 to 5 
ins. above the rail. This left so much snow on 
top of the rail for the flanger to move that it 
would be thrown up against the banks, and as 
soon as the flanger had passed it would roll back 
on to the rails, leaving a very bad rail, often 
covered by 6 to Sins. of snow. This would cause 


the engines to slip badly, and ice would form to 
such an extent that often the plow train could not 
proceed more than a train length without stopping 
while the track was flanged by hand, so as to give 
the engines a footing and enable them to do the 
work. Another difficulty experienced was with 
the hood springing and giving way, but in the 
new machine this has been provided against by 
using a larger wheel, cutting to within 3 ins. of 
the side of the hood. 


ee 


PROF. PUPIN’S PROPOSED SYSTEM FOR LONG- 
DISTANCE TELEPHONING. 
By H. T. Wade.* 

The extension of the limits of long distance tele- 
phoning and the increase in the rate of speed in 
the operation of ocean cables are two problems in 
practical electricity which have waited many 
years for their solution. Telephoning as now 
practised over long distance lines has been made 
possible by refinements in the construction of the 
apparatus and the use of heavy conductors of low 
resistance rather than by the application of any 
new principles or original ideas. Likewise in the 
case of the ocean cable, now used for a half cen- 
tury, there has been but little increase in the 
rate at which it could be operated, save by the 
manufacture of larger and correspondingly more 
expensive conductors. In the course of an 
elaborate series of experiments on long electrical 
waves, Prof. M. J]. Pupin, of the Department of 
Mechanics at Columbia University, has ascer- 
tained that it is possible to construct conductors 
Which will greatly increase the distances over 
which the telephone can be used, make its em- 
ployment on submarine lines possible, and which 
will also make possible an increase of the speed 
at which telegraph messages are transmitted on 
cables. These propositions have been experi- 
mentally demonstrated; the theory on which they 
are based has been verified, and now the practical 
development of the system is being undertaken. 

Before discussing the way in which these re- 
sults are attained or the theoretical considera- 
tions involved, it may possibly be well to con- 
sider the conditions to be encountered in this 
branch of electrical work. It is a case of the 
transmission of electrical energy over a conductor 
for a long distance, and as the transmission is 
not constant, but consists of a series of impulses, 
it takes the form of electrical waves. The dis- 
tance is so great that we have to take into con- 
sideration the reactions set up in the conductor 
over which the energy is transmitted as well as 
the reactions in the receiving instrument. If the 
supply ot energy is constant or occurs at inter- 
Vals of not too great frequency, there is no serious 


- difficulty to be noted, but when we have rapid im- 


pulses, as in the case of the current over a tele- 
phone conductor or the current from mechanica! 
telegraph instruments, the effect of the conductor 
on the waves becomes an extremely important 
matter. The electrical energy to be transmitted 
is stored up in the medium surrounding the trans- 
mission line, and then communicated to the re- 
celving apparatus. This energy is distributed 
periodically over the line, and we have what is 
known as an electrical wave. Taking two points 
at which we have similar conditions of current 
cr potential we can consider the distance between 
them as a half wave length; and if we multiply 
the distance by two and then by the frequency 
of oscillation, we have the velocity of propaga- 
tion. The velocity of electrical waves varies 
greatly, from the velocity of light down to com 

paratively low values. This velocity depends 
upon properties of the line known as inductance, 
resistance and capacity. Were the wire a perfect 
ccnductor, we would have energy transmitted 
cver it Without loss, but on account of its resist- 
ance or imperfect conductivity a dissipation oc- 
curs, which, however, may be regulated by the 
inductance and capacity. By inductance we 
mean the force opposing the increase or decrease 
of a current, and which is due to the magnetic 
field set up by that current. By capacity is 
meant the property of storing up electricity which 
is possessed by a conductor. 


Consequently, if 
there is a proper amount of inductance and eca- 


*Irvington-on-Hudson, New York. 
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pacity in the circuit, the electrical energy may be 
mn the 


surrounding medium in the 
rms of magnetic energy and_ electrostatic 
= From a mathematical consideration of the 
ubject it may be seen that an increase in the in- 

ince of a wire increases the efficiency of 

insmission, This fact was known by earlier 

rators, but the construction of a satisfac- 

y lorg distance conductor containing induct- 

is never been successfully accomplished 

oper theory was developed by Professor 

lupin In previous experiments inductance coils 
luced either at periodically recurring dis- 
arbitrary intervals, were found of 
and instead of assisting in the trans- 
i to reflect and 

rt them. Jt was discovered by Professor 
nductance must be added at care 


mn of the waves often server 


determined points, and when this is done 
nductor is secured which acts like a uniform 
xr and transmits the electrical energy 
if smallest possible dissipation. An 
y is to be found in the case of a vibrating 
loaded in such a way as to 
ite in a manner similar to a heavier cord of 
section, In fact the 


rning the vibration of a cord under such 


mathematical law 


ns is precisely the same, and the analogy 
ivy be used in the interest of lucidity, as the 
ig can be understood more 
idily lan the changes involved in the case of 
trical waves. Suppose a cord fastened at one 
nd and vibrating with a certain periodicity. The 
as they strike against the surface where it 
fastened are reflected and stationary waves 
' produced in the cord, that is, if the frictional 
i! s are sufficiently small. If not, th 
lent and reflected waves will not be equal 
waves nearest the reflecting surface will 
ite with less amplitude than those at the 
of motion. Now, a heavier cord will 
insmut the energy far better, though of cours: 
aves will have less amplitude, as an in- 
of mass diminishes the velocity, and a 
nished velocity means smaller losses from 
n This increase in the density of the cord 
ns the wave length, but it is a far more 
ent means of transmitting energy. Such 
the case, how is it possible to secure this 
t without the employment of a cord of great 
y”’ Naturally by loading the cord. A single 
sht at the middie point fails to improve the 
tuation, and, as it becomes a source of re- 
flection, far less energy is transmitted to the 
xiremity of the string than befor Subdivid- 
the weight brings little improvement until a 
point is reached where the weight is so dis- 
nasses at regular intervals 
1, that it vibrates very nearly like 
orm cord of the same mass, tension and 
mal resistance. 
turning to the electrical conductor, from this 
ilogy it is found theoretically and experiment- 
that the addition of inductance has the same 
nm of the weights to the 
iting rd, but that both must be placed 
iin regular positions determined by calcu- 
n Just as the rd when properly loaded 
ited a i unitorn cord equivalent mass, 
onductor can become practi- 
juivalent to a uniform conductor if the 
Making the 


mice between any two inductance points such 


the theory are fulfi 


it it shall bear the same relation to the wave 
as the angular distance on the sine curve 
irrent between these points does to the cir- 

ence, it is found that the non-uniform 
‘tor is as nearly equivalent to the uniform 
of half the angular distance 
t ilf the angular distanes The smaller the 


i. length, the smaller will be the distance b 


nductor acts with 
nt weeuUuracy for yaives of the shortest 
or those f the highest fre- 
serve itisfactorily for the longer 


e The practical application of this will b 


if the conductor is adjusted for a frequency of 
1,00 vikrations per second, the greatest fre- 
queney which is considered in modern telephone 
practice, then the lower notes are taken care of 
satisfactorily and there is no distortion of speech. 
From matters of theory to a concrete example 
is the next step. Suppose an ordinary twin tele- 
phone conductor, such as is usually employed, to 
have a length of 250 miles. The limiting dis- 
tances over which telephoning is possible with 
such a cable are 39 and 78 miles, the former 
figure representing the limit set by the standard 
of the Metropolitan service in New York city, 
while the latter is the limit in long distance work. 
One mile of such a cable would have a resistance 
of 9 ohms and a capacity of .U74 microfarads, and 
naturally very little inductance. If we add .Ud6 
henry of inductance at each mile there will be 
traasmitted to the receiving instruments 2 
of the current sent the 
apparatus. Assuming for this purpose that 750 
cycles per second will be the highest frequency 
to be used and a wave length of 14.6 miles, if an 
inductance coil with .056 henry of inductance 


transmitting 


and 9 ohms of resistance is added, there will be 
an agreement to within 1 
ductor and a corresponding uniform conductor. 
In a submarine cable the capacity is about four 


between such a con- 


times as large as in the cable assumed. Con- 
sequently the inductance will have to be much 
larger. This will cut down the wave length and 
make it necessary to place the coils of inductance 
much nearer to each other, 

The demonstraticn of the theory and the proof 
of the correctness of the reasoning were effected 
in the laboratory in a series of experiments car- 
ried out during 2 number of years. The apparatus 
required much thought in its preparation, as it 
was intended to reproduce in the laboratory the 
conditions of actual practice. The first important 
item was the cable, which was made in 250 sec- 
tions, each section corresponding to a mile of 
ordinary cable. Each section consisted of a con- 
denser made of paraffined paper, with a strip of 
tinfoil on each side. The tinfoil was in the form 
of a narrow strip, carried to and fro on the 
paratiined surface so as to secure the desired 
amount of resistance, which was ¥9.5 ohms, while 
the capacity was approximately .U74 microfarads 
These conductors were grouped together in sets 
of fifty, but the wires from each section were led 
to brass plates, and any or all could be con- 
nected in the circuit at will. The coils of induct- 
ance, as demanded by the theory, are placed at 
intervals of one mile, and at the gaps between 
the sections of the cables the terminals of the coils 
were connected to brass plates so that they could 
be included in the circuit by merely removing the 
plug which served to short circuit them. The 
coils were wound so as to have an effective in- 
ductance of .OOS henry each, and as in the case of 
the cable any or all could be added The appa- 
ratus is arranged with the plugs inserted accu- 
rately resembling a uniform cable, while the re- 
moval of the plugs gives a non-uniform conduc- 
tor 250 miles in length with inductance coils at 
intervals of one mile. With such a cable th: 
wave length and the amount of attenuation of a 
current of given frequency could be studied and 
the effect of the inductance ascertained. To do 
this, it was necessary to impress upon the circuit 
a simple harmonic electromotive force, which was 
done by eliminating the upper harmonics or more 
rapid vibrations from the electromotive force 
given by an alternator. There being a simple al- 
tecnating current in the circuit, which could be 
measured readily, it was possible to ascertain 
the positions of maximum potential and current 
from Which a curve of the electromotive force 
could be plotted and the wave length computed. 
Various frequencies were used in the experiments 
and a close agreement between the calculated and 
ybserved wave lengths was obtained. The next 
experiments were undertaken to demonstrate the 
amount of attenuation or weakening of the current 
and here again the theory and experimental proof 
were found to agree closely, it being ascertained 
that the non-uniform conductor was equivalent 
to the corresponding uniform conductor. Changes 
in the amount or position of the 


inductance 
served to increase the attenuation, and also to 


oceasion internal reflections which, particularly in 
telephony, are most injurious. 

The experiments demon. rated conclusively that 
the proper addition of inductance in a circuit 
where there was a periodic electromotive force 
acted most beneficially and enabled the current 
to flow with far smaller losses of energy. 

As the apparatus was designed to simulate a 
telephone cable, it was but natural that the first 
tests looking to a practical application of the sys- 
tem should be in telephoning. In no branch of 
telephony are its limitations more marked than 
when it is necessary to employ a cable, and the 
outeome of the experiments with the artificial 
cable and the inductance coils was awaited with 
much interest. It was found possible to talk 
through the entire length of 250 miles with the 
ordinary long distance transmitters and receivers. 
Now in actual practice something like 40 miles 
would be the limit of conversation, and if the 
cable were used without the inductance coils, con- 
versation could be carried on only up to 50 miles 
With distinctness. Using the cable beyond this 
distance the articulation was rapidly lost, until 
at distances over 100 miles it practically disap- 
peared. The experiments demonstrate the feasi- 
bility of submarine telephony across bodies of 
water far in excess of the present narrow limits, 
and indicate from a theoretical point of view the 
possibility of transatlantic telephony. The in- 
ductance coils could be attached to the cable at 
but slight expense, and enclosed within the 
sheathing without occasioning any difficulty in 
the manufacture or laying. It must not be under- 
stood that this system is only for cable telephony. 
Long distance telephony has been accomplished 
only by the use of copper conductors of large di- 
ameter and correspondingly large conductivity, 
Which are extremely expensive. Even with these 
there are limits set on the distance, and lines be- 
tween New Orleans or San Francisco and New 
York are still matters of the future. By the use 
of inductance coils placed on the cross bars of the 
poles in a manner similar to insulators, not only 
would the efficiency of the line be raised so as to 
greatly increase the present limits of long dis- 
tance telephony, but the heavy copper conductors 
could be supplanted by others less expensive. 

In ocean telegraphy the problem of rapid trans- 
mission of messages has been one of long stand- 
ing, dating back to the establishment of the first 
Atlantic cable. When a certain rate of speed is 
exceeded the current becomes rapidly attenuated 
and the signal sent at the transmitting end of the 
line fails to affect the receiving instruments. This 
is due to the capacity of the cable, but by suitably 
regulating the inductance of the circuit the atten- 
uation can be diminished and arapid rate of trans- 
mission attained. From an economic standpoint 
this means a great jieal,as a eable is an enormous- 
ly expensive affair, and if its rate of operation is 
limited to an average rate of 30 words per min- 
ute, or at best 40 words, the tolls must be corre- 
spondingly high. The use of properly-arranged 
inductance coils would doubtless lead to import- 
ant developments in cable practice, and the re- 
sults of further experiments in this field are 
aWaited with interest. A successful outcome is 
indicated from recent tests with a new chemical 
system of receiving telegrams, in which the mes- 
Sages are sent at high speed and are received on 
prepared paper where the action of the current 
causes a record to be made. The originator of 
this method, desiring to make a test of his instru- 
ments under extraordinary conditions, used Dr. 
Pupin’s artificial cable as his line, and was 
able to transmit signals at the highest rate his 
instruments were capable of. Further tests in 
actual practice are to be made of the new form of 
conductors, and the reports will prove most inter- 
esting if all the conditions encountered in the 
laboratory experiments are realized, 


PLATE GIRDER PARK FOOT-BRIDGE AT MADISON, 
N. J. 


We illustrate in the accompanying engravings 
a foot bridge of simple and quite pleasing design 
built during IS98S at Madison, N. J. This strue- 
ture consists of two parallel arched, plate girders 
carried by masonry abutments which also form 
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the stairway approaches. The girders have a 
span of 50 ft. and are placed 10 ft. apart c. to c. 
Fig. 1 shows a part longitudinal section and part 
side elevation and also transverse sections near 
the abutment, and at an intermediate point be- 
tween the abutment and crown. It will be noticed 
that the outside of each girder is provided with 
a projecting fascia on its lower part, varying in 
depth from Y ins. at the crown to 3 ft. at the abut- 


sub-committees contains much interesting and 
valuable matter, but we are compelled to confine 
our abstract chiefly to the report of the engine:r- 
ing committee, for reasons which will be readily 
appreciated when it is seen how much 
occupies. 


space it 


Report of the General Committee. 


The committee states that from Jan. 1, 1832, to 


Hand Fail, 
3 


vor Line Gross Section 


Half Longitudinal Section. 


iments. This fascia gives the bridge the appear- 
ance of a thin arch carrying a solid plate railing. 
Besides the transverse bracing indicated by the 
two transverse sections there is a lateral X-brac- 
ing below the floor beams. The floor is furmed 
by corrugated iron arches sprung between the 
floor beams and filled above with concrete which 
carries the footwalk paving. Fig. 2 is a genera! 
view of the completed structure and it shows 
quite well the manner in which the metal struc- 
ture harmonizes with the masonry abutment ap- 
proaches. The bridge contains 27,500 Ibs. of steel 
und oo0 sq. ft. of corrugated iron. It was designed 
by Mr. H. G. Tyrrell, Assistant Engineer, Boston 
bridge Works, Boston, Mass., to whom we are in- 
debted for the matter from which this description 
has been prepared. 


© 


REPORT OF THE MERCHANTS’ ASSOCIATION ON THE 
WATER SUPPLY OF GREATER NEW YORK. 


Following the agitation caused about a year ago 
by the proposed contract between the city of New 
York and the Ramapo Water Co., the Merchants’ 
Association of New York formed acommittee to in- 
vestigate the whole subject of the present and fu- 
ture water supply of the city. This committee was 
divided into sub-committees on (1) Engineering, 
(2) Municipal Finanee and Public Policy, (3) Leg 
islation, and (4) Fire Protection and Insurance. 
The report on the investigation, which has just 
been published, makes a volume of nearly TUO 
pages, of which 400 are devoted to the report of 
the engineering committee, the latter also being 
accompanied with numerous maps and diagrams. 

The committee on water supply, as the whole 
committee of 21 was entitled, was composed o! 
men eminent for their business or professional at- 
tainments, with Mr. M. E. Bannin, of 83 Worth 
St., as chairman. Mr. S. C. Mead was detai'ed 
from the office staff of the Merchants’ Association 
to serve as secretary to the committee, and Mr. 
i’. Bb. De Berard acted as assistant to the chair- 
man and secretary to the sub-committee on en- 
gineering. The names of the members of the en- 
gineering committee are given further on. Of the 
other committees, Mr. Horace E. Deming was 
chairman of the one on municipal finance and 
publie policy; Mr. Arthur J. Baldwin was chair- 
man of the one on legislation; and Mr. John R. 
Van Wormer was chairman of the one on fire pro- 
tection and insurance. The report of each of the 
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Dec. 31, 1898, the city of New York (Manhattan 
and the Bronx) made a capital investment of 
$86,359,562 for the Croton, Bronx and Byram sup- 
plies, including the distributing systems; and that 
during the same period interest charges, main- 
tenance and operation, aggregated $66,544,245. 
For these 67 years, the gross earnings were SS88.- 
017,530, leaving net profits of $21,473,0S4. The 
approximate average cost of water (Manhattan 
and the Bronx) in ISS, delivered to 


consumers, 
was $29 per 1,000,000 gallons. 


The price under 
the proposed Ramapo contract was S7U, delivered 


would, by the end of the Ramapo contract, leave 
New York $195,000,000 to the bad. While it 
might be easy for the other side to pick flaws in 
the methods employed to reach this grand total 
it would be hard, indeed, to prove that the com- 
mittee has erred except in degree; in other words. 
the committee and its sub-committees, have de- 
monstrated that the Ramapo contract would hay: 
been a financial and engineering absurdity. The 


Elevation. 
FIG. 1.—ELEVATION AND SECTIONS OF ARCHED PLATE-GIRDER FOOT-BRIDGE AT MADISON, N. J. 


specific objections to the Ramapo contract are 
summarized by the committee as follows: 
(1) The price is exorbitant. 


(2) The contract is ambiguous as to the pressure at 
which the water is delivered at the city limits. 
(5) The contract is ambiguous as to the respective 


duties and privileges of both contracting parties. 
(4) The city will not own the plant at the termination 
of the contract. 
(>) The effect of the contract will be to 


force the city 
hereaf 


ter always to purchase water from that company. 
(6) It will deprive the city of large profits from a water 
supply owned by the city, or force it to raise the price 
if water, which would be injurious to its industrial in- 
terests. 
Moreover, the 


experience of other municipalities in the 
United States, as well as in other countries, shows an al- 


FIG. 2.—GENERAL VIEW OF ARCHED PLATE-GIRDER FOOT-BRIDGE AT MADISON, N. J. 
H. G. Tyrrell, Assistant Engineer, Boston Bridge Works, Designer. 


at the city limits, to which $10 should be added 
for distribution, making SSO per 1,000,000 by con- 
tract, against $29, actual cost to the city in 
ISOS. The committee then presents figures which 
show that the increased cost of water under the 
Ramapo contract, and the decrease in net revenue, 
as compared with an additional supply developed 
by the city, and entirely clear from debt, 


most continuous tendency to substitute publicly owned 
water systems for private, a tendency so persistent and so 
universal, and of such constantly increasing force, that 
the wisdom, in the public interest, of the 
hicipal ownership and control of water 
seem established by abundant experience. 
The other points of most interest to our read- 
ers are brought out in the report of the 


policy of mu 
supply, would 


engineer- 
ing committee, but before taking up that report 
the final recommendations of the committee on 
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Water supply, Which included all the sub-commit- Adirondack Mountains for the City of New York.” A valuable summary of the main facts relating 
lees, may be given as follows: Mr. Wm. Bb. Fuller, M. Am. Soc. C. E., made some to the water supply of New York is given in 
special s ies > rang fF influence Si 7 
pecial studies on the range of influence of salt Table I, 
water up the Hudson River and on the vaiue ot Of the 371,778,000 gallons of water supplied to 
i Olicy of supplying New o1 cit it ater the 2 . > ¢ 
y et sho be opposed by all lawful means. the New Yor Kk water-w orks. Be: ides the reports the whole city daily in 1899, there was 23,399,000 
lil. 4 a — New a city hohe ol these engineers, the engineering committee had galions, or 6.3%, furnished by private companies, 
eded fur its public water supply, excepting water rigu:s 4¢C@S5 tou the manuscript of the report by Mr. Jas. all of the latter being pumped. Of the 348,379,000 
ilily used by, or necessary for, the supply of any % Freeman, M. Am. Soc. C. E., on the same gen- gallons per day furnished by the city, 248,500,000 
iV. The constitutional requirement that the bonds issued €T@l Subject, recentty submitted to Mr, Bird 8. was delivered by gravity, but 44,000,000 gallons 
y New York city for a water —, ane ae — : Coler, Comptroller of New York city (sce abstract, of it was subsequently pumped to consumers. 
aininug whether the clly can become or ‘ 
; ingineering News, il 19, 1900); and to the 
wunicipal purposes should be removed. isngineering » April 1896 From the estimates of Messrs. Croes, Freeman 
V. The Comptroller's quarcerly and annual reports shoul ‘ts ade city of Brooklyn in on a 
and ike statement reports made to the city of W.E and Ward, the present daily consumption of water 
laib a car al DUSINCSS-iiK val el ssi > SO ‘ces of sup the late 
is of city’s investment in its water-works. ible new in the boroughs of Manhattan and Bronx is 
A carefully devised system of detailed, accurate an Torthen > Varona, M. Am. Suc. 
by the Department of Water Supply. age yearly increase of 15,000,C0U0 gallons. This 
The tnancing by the city of any addition to its Pres Vater Su ly an Taste,—-Under this 
ster should tnctude the ad shee surplus fol territory is supplied from the Croton and the 
vale! ppt) inciuad Li applicatl ol ius g ee resent tie ol- 
le revenues over expenditures to the redemption of ead the engineering committee present ti Bronx and Byram, the maximum capacity ov! 
onds issued to establish the plant. lowing conclusions: aA 
VIII. Immediate steps should be taken by the city of Mi ; hich, with flashboards on all dams, is placed at 
sew York to acquire an additional supply of 250,000,000 I. That the average daily consumption of water in all 265,000,000 gallons a day until the Cornel! dam is 
vallor of ater aily fr th Adirondack Mountain roughs ¢ sew York city it vas 371,778,00U 
: ly of New York city in 1800 was finished and 290,000,000 gallons thereafter. With 
eport. ; j average rainfalls, and no reduction in per capita 
iX. Immediate steps should be taken by the city officials 1U3 gallons, which approximates to the lowest rate ol : 1 | ld be j f 
prevent the waste of water. consumpiion in any large American city. consumption, 
ae ‘t of the Engineering Committee ll. That while the amount of waste is considerable, we the demand until 1903 was passed. The other bor- 
teport of the engines GB Committee, do not see any present prospect that it will be materially oughs are already near or have reached the danger 
The sub-committee on engineering Was organ- reduced, limit; but, as stated in the foregoing summary, it 
zed on Dec. 4, 1899, and submitted its report on lll. That an increased water supply will become a is believed that the various measurcs therein rec- 
June 15, 1900, or after continuing its labors for necessity within ten years or less, and examinations and ommended will tide over the supply for the whole 
ver six months. This committee was composed o! surveys should be commenced immediately. : city for perhaps ten years, or at least until an ad- 
‘srs. T. C. Clarke, R IV. That a reduction of waste by the extension of the 
itcn members, as follows: Messrs. T. C. Clarke, R af ditional supply can be developed. The measures 
i Kk. P. North, H S Haines. D. McN ineter system can and should be effected. 
V. That more exact means should be provided for meas- in question fall into two classes: (1) Developing 
Stauffer, H. G. Prout, E. E. Olcott, H.R. Towne, uring and recording tue actual consumption of water in all the existing sources to their fullest capacity; and 
‘s I). Le Roy Dresser and R. R. Bowker. All the the boroughs. (2) restricting waste. Nothing further need be 
members except Mr. Bowker are engineers, and VI. That the flow through the new Croton aqueduct said on (1), it being pretty well covered in the 
A ill the engineers save Messrs. Towne and Dres- should be increased by giving it a thorough cleaning. summary. Regarding (2) it is worth while to 
a ser are members of the American Society of Civil VII. * hat “ ine distribution should immediately be note the grounds on which the engineering com- 
4 icpgineers, while Mr. Towne is a member of the eget t a ’ mittee bases its belief that the reduction of waste 
\ n Society of Mechanical Engineers VIII. That the present supply from the Croton should be 
neric 1 Societ of Mechs icé tng eers. s > > § 
— ; iy i errr increased, by urging the completion of Cornell reser- can postpone th¢ need or more water cia y a few 
rhe engineering committee was requested to In- ait by the use of flashboards on the dams whereby a Year at best, particularly as the engineers who 
estigate the present and future water supply o: large additional amount of water may be secured, aud Studied this phase of the subject for the commit- 
(jreater New York, including the amount now also by the construction of new reservoirs, if found tee, as Well as Mr. Freeman, in the report on his 
used and likely to be required hereafter, and the — economical. independent investigation, all agree that the waste 
available sources “or an additional supply. To IX. That the present supply of Brooklyn should be in- of water in New York is enormous. 
at are creas. d and improve ilding a 4S-in. c it f 
irry on its labors to the best advantage, the The committee prefaces its remarks on the re- 
Iburn to Spring Creek to utilize the water now avail- 
: : , 3 ces able; by the erection of additional pumps at Millburn; duction of waste by the following statement: 
, ; : a ee ane enei by filtering the water at Jameco and Springfield; by re- Fortunately, too, it is not merely a temporary expedient, 
ind the latter were empowered tu engage 5 modeling the high service at Mt. Prospect; and by making but will be a means of economy and security for the 
neering and clerical staffs. The various engineers some of the other extensions and repairs now planned by future. Modern hydraulic engineers and water-works 
. P . biects of their respective re- + A : managers are agreed that it is quite within the resources 
retained and the subjects 0 1e1! specti the water department. of engineering and administration, at least in some cities, 
ports were as follows: Mr. J. J. R. Croes, M. Am. X. That the pollution of the surface waters of the to save a considerable part of this waste. The most 
s : “The Histor ‘ondition and Needs of Croton, Bronx and Long Island supplies is such as to ‘Serious difficulties in the way are a mistaken public opin 
Sec. C. fhe History, Condition and Needs of ion and a fear of the political effect of an attempt to 
he New York City Water Supply and Restriction warrant a purification of these waters by filtration as ‘ontrol the domestic use of water. 
soon as this can reasonably be accomplished, this opinion 
of Taste of Water.” Mr. Lebbeus Ward, M. 
Wast ‘ i : having also been expressed by the Board of Health. A little further along the committee says: 
XI. That additional pumping machinery should be pro- In reviewing the whole subject we are inclined to share 
with the Water Supply of New York;” Mr. Foste1 vided for the high service in Manhattan, and where re- the view taken oe of age gp pe the gn that in this 
Crowell, M. Am. Soc. C. E., “The Use and Waste fred in othe rouchs city great practical results in reducing the wastes are not 
" if Water in* New York City,” and “An Auxiliary XII. That if 10% of the waste within buildings in all to be too hopeful about preventing waste when estimat- 
> Salt-Water Supply for Fire Protection, Street the boroughs can be saved by metering (this saving ing the date — the new supply = be giao or 
{ Washing, Sewer Cleansing and Othe? Purposes; ee eee eg whent ten gallons @aily per capita of the hopes unfulfilled and the reservoirs emptied, the disaster 
Mr. Jas. H. Fuertes, M. Am. Soc. E., “The of with would then be beyond remedy.’ 
available increase of supply, referred to above, woul 
Sources of Water Supply Suitable the Future After stating that the reports of Messrs. Croes 
Mr. W. Raf probably enable the city to tide over a period not ex- 
Use of the City of New York;” Mr. Geo. Ww. ‘al ceeding ten years, which would barely suffice to make ®nd Crowell contain valuable information relating 
ter, M. Am. Soc. C. E., “A Water Supply from the — new sources of water supply available. to waste, but do not agree as to the amount of it 
TABLE Ixs-SUMMARY OF STATISTICS RELATING TO THE PRESENT WATER SUPPLY OF GREATER NEW YORK. 
Population Owner- Source Daily consumption, gallons (?) Reservoir Eley. Area in Acres (*) Highest Number oo a: 
Borough of or direct land of 
Gravity Pumped Potal Supplied supplied Total Per Tap Percapita 
Manhattan... | Municipal Croton 186,000,000 44,000,000) 230,000,000 Reservoirs 115 11,369 2.118 13.487 258 
| Bronx | ; 
Municipal — and 18,500,000 | Reservoir 190 
Bronx 98 149,000 $ Byram | 4,870 | 122,519") 2,028 117 
Surface 1,500,00005) | 1.764 
: Private and Stand-pipe 
| Ground 1.000.000) | 
Surface G3 038,000 Reservoir 170 
Municipal Reservoir 198 
1.256.178 Ground 31,969,000, 102,663,000 Tower 13,968 91.476 39,710 165 110,740 927 82 
Reservoir 4- 4,866 
Private Ground 6.756.000 Stand-pipe 150 
Municipal Ground Stand-pipe 2,770 
133.366 12,925,000 —— - 68.014 T6050 200 15,493 R36 97 
Private Stand-pipe 
Municipal) Ground Stand 202 
Riehmond BO Reservoir 215 33.117 36,600 300 7.2638 714 15 
- Reservoir 251 3,281 
Privat rround »110,0) Stand-pipe 
Totals 3,607 900 204,500,000) 167,278,000) 371,778,000 $8365 187,944 — 108 
Reports of Board of Health. (2) From Report of Mr. L. B. Ward (8) This is Bronx water sold to the New York and Westchester Water Co. (4) Computed by 
Mr ! s *Above sé leve 
>» 


August 23, 1900. 


ENGINEERING NEWS. 


137 


that is preventable, except that it is very large, actually used in those cities where the standard of living dack Mountains can yicld a daily supply of over 1,000, ; 
the committee continues as follows: is raised and where water is more and more employed for 000,000 gallons, a project to furnish one-half of which } 

; power and producing purposes. we have investigated at Schroon Lake, and at Hadley, on if 
Mr. Crowell considers that the “theoretically prevent- The conditions in New York, therefore, seem to us to the North Hudson, 20 miles below. | 
able waste’ amounts to 120,000,000 gallons daily. Mr. point towards a legitimate and desirable increase of supply VI. That all of the above sources can be developed and ] 
Croes estimates the total waste at 150,000,000 gallons per capita. With this prospect in view, it becomes imper economically utilized within a few years to furnish 250,- L 
daily, of which 30,000,000, he thinks, is wasted inside of ative not merely to reduce the waste as far as practicable, 000,000 gallons daily until more is wanted. ' 
houses and 120,000,000 under ground. The latter he con- but also to look forward to a bountiful legitimate supply VII. Our final conclusion is: That the water of the 
Se be reduced to 70,000,000 gallons daily by the for the future, if the same can be economically obtained. Adirondack mountain region can supply purer water and Pa 
We believe that a complete cure for leakage below Additional Water Supply.—The conclusions un- 
De mates der this head open as follows has no complications of inter-State ownership. 
subways, accessible to detect and repair leaks. The leak- I. That the Borough of Brooklyn and a portion of the There are two methods by which this water can be ob I 
— Borough of Bronx are in urgent need of provision for in- tained—one is by pumping the water of the Hudson River 
creasing their supply at the earliest possible day, and the at Poughkeepsie into filtering basins on the adjacent 
methods are costly and nee ” Cereaeenh.. Be: great other boroughs require an increase within not many years, high lands, and letting it flow thence by gravity to New 
caving: leaving at present but a short time to prepare for and con- York. The other plan is to take the water from the 
struct the new works. North Hudson near Hadley, and iet it flow to New York 
siderable, but it cannot even approximately be magia Il. That the quality of the water should be of as high a through longer aqueducts by gravity alone. Both projects 
from the leakage below ground. There is no question ae degree of purity as practicable, such as is furnished by require the construction of storage reservoirs in the Ad 
rding raed ornate re Seeety saving part of this waste spring water, filtered water or surface water from almost irondacks to equalize the seasonal flow. This source is j 
uninhabited and uncultivated mountain regions. by far the largest investigated by us and can supply | 
Ill. That the source of supply should be capable of from 1,000,000,000 to 1,500,000,000 gallons daily, which 
yielding at least 400,000,000 gallons daily, and of econom- is enough with the present Croton system to supply th 
furnishing at least one-half of this quantity at the a population of from 154,000,000 to 18,000,000 | 
yielding large lantities yater e requisite purity, Supply taken at ,ougikeepsi woOuid be the greater by 
a ee ata diigo i monger the most e onomical are: (1) Ten Mile and Housatonic the amount coming from streams below Glens Falls. 
} - 1€ vive ange ity, 1€ wate that 1a aken at yughkKeepsie Which is below 
in be gradually reduced to such an extent that the pres- above salt water .nfluence a e., above otncueepiddbend have to be filtered at once, and the North Hudson water 
ent supply from the Croton River will be sufficient for to be then by the ol Lake), would have to be 
such a result would be highly desirable, we do not think : Swamps and the refuse of mills, uniess its purity could be 
it sufficiently probable of attainment to advise any post- Hudson, filtered, and Schroon one pelea miaintained by turning the whole water-shed into a State 
supply. That the The Poughk would be pumped into a re ae! 
It seems to us that reasoning based on waste suppres- pee an j 
sion in other cities is not conclusive, and we cannot com- Available at York at an elevation of 260 ft. above sea 
pare European cities in this respect with our own cities. ghost quantity from — one But os rae pasonacs level. The water taken from the North Hudson at Ha J 
The habits of people as regards the use of water are not of the ener « ore rag =. apoesily sy hsp ley would flow by gravity to an elevation ees 3lv ft. Both 1 
only different in the two countries, but they are so well ®Conomically be satisfied re See 7 a projects would improve the navigation of the Hudson be- } 
fixed that they cannot be suddenly changed. low Troy, and increase the water-power of the river above, 
It is a well known fact, ascertained by meters, that in SOurce on by equalizing the seasonal flow. The Poughkeepsie pro- 
the houses of the wealthier classes there is a very much tire city of New York can be sup ones. from the Ten ject would be the more efficacious in improving navigation, a 
greater per capita consumption than in the houses of the Mile and Housatonic rivers, which can - ee reagent as nO Water would be taken out of the river abov ; 
poorer class, ranging from several hundred in the former gallons daily. But this source ene chiefly in es — Poughkeepsie. 
to but a few gallons per day per individual in the latter ol ss ctepaticachonss is surrounded with yonuginiey secon thang To furnish 250,000,000 gallons daily from Poughkeepsie, } 
class. Districts inhabited by the former, therefore, re- nature of which, we are the first cost would be $56,880,000; the year cost would 
quire much more water than districts inhabited by the Tender it impracti able. (2) That second in order Serer be $2,585,000; cost per 1,000,U0U gallons, $28.33. To fur 
latter. The same difference extends to entire cities. Those supply nish 500,000,000 gallous, the first cost would be $72,374,- 
like Fall River and Woonsocket, quoted so often as having UU Sallons daily may —— be ee ae — U0; yearly cost, $5,546,000; cost per 1,000,000 gallons 
a small per capita water consumption, are cities having of this water is impaired by te SBU.BY. 
a preponderance of the operative class whose averagt by muck beds too deep to be i moved. One-frth fs the To furnish 250,000,0U0 gallons from the Adirondacks, 
wealth and opportunities for luxuries are small. Boston,  ®'&# Of the reservoir is located a th State of -— ssa first cost would be $71,727,000; the yearly cost, $2,727, 
New York, Philadelphia, Washington, Chicago and other sey, where, we are advised by the legal eee “"* QuO; cost per 1,000,000 gallons, $30. To furnish 500,000,- if 
large cities of wealth, have and will always have a large right of condemnation Sigotmaie’ 7" exercised. yaa — beat QUO gallons, the first cost would be $140,155,000; th ay 
per capita domestic consumption, irrespective of the water »#Ve a supply in the Hudson River ata aa a yearly cost, $5,338,000; cost per 1,000,000 gallons, 25. + 
used for power and manufacturing purposes. Another water We estimate that the shortest probable time bety 
reason for the difference is the existence of greater facili- 00 gallons letting contracts for the work and the first use of 
t for exercising control in a smaller than in a larger of only 500,000,000 gallons ae has — eget aqueduct would be for the Poughkeepsie project six years, i} 
( by us. (4) That there is availabl a aupply pos- snk thé Seam 
It is certainly true that much water is now wasted, sibly 460,000,000 gallons sean Esopus, Catskill piety The surveys and preparations for letting the work could 
partly through carelessness, partly through leaks in ser- Schoharie cre oka, salting a eee — pe and should be made coincidentally with the legislative and : 
vice pipes and mains, indicating that a decrease is pos- ist as foundations some of the legal preparations. 
sible. But it is also true that there is an undoubted and ‘he All the estimates providing for a supply of 500,- 
a perfectly legitimate increase in the amount of water be solved by further investigations. ¥ ei + 
TABLE II.—DATA CONCERNING AVAILABLE ADDITIONAL WATER SUPPLY FOR GREATER NEW YORK, DELIVERED AT CITY LINE 


(Installation for 350,000,000 gallons daily from the Ten Mile and Housatonie Rivers and 250,000,000 from the other sources.)* ] 
| 
Elevation Drainage Cap., mill- Ann. op. exp., Cost per 
Name of source Character ot How of delivery aqueduct area, ion galls, COS - int. and 1,000,000 i 
delivered. Ft. above miles. sq. miles daily, naintenance. galls 
sea level. 
Ten Mile and Housatonic Rivers 150,000,0( Gravity 300) 1,020 350 M6600,000) $1,917,000 
galls. filtered, i 
on iravityv 3 465 20 000 1 
Tiger Filtered Gravity 310 4 20 1,652 
Hudson River, above Poughkee psie (°° ) Filtered Pumped 260 6O 1 1,800 250) 36,880, OO) 
Esopus and Catskill Creeks (*) Filtered Gravity 310 100 437.0 03,000 2,498,000 27.55 | 
Adirondack. Schroon Lake (*) Natural Gravity 310 203 200 27,000 2,727,000 30 00 
(Installations Ranging from 460 to 750 Million Gallons Daily.) ' 
Ten Mile and Housatonie Rivers 150,000,000. [Gravity 300 1,020 750 $52,000,000 $2,125,000 $8.00 
galls. filtered | 67,060,000 3,245,000 
Gaily, 
Wallkill River ... Filtered iGravity 310 48 460 62,534,000 2,778,000 16.54 
Hudson River, above Poughkeepsie Filtered Pumped 
4 R00 72,374,000 30.3 
and half at GO (2,3¢4, 46000 30.30 
26 
Esopus, Catskill and Schoharie ¢ Creeks (*) |Filtered Gravity 310 100 460 118,881,000 
Filtered iGravity 310 \74 4,500 500 140,155,000 5.885.400 
*If the Ten Mile and Housatonic rivers system should be constructed, with a daily capacity of 350,000,000, but should temporarily be used only to the extent of a daily f 
delivery of 250,000,000, the resulting cost per million gallons delivered would be S2i, which would be reduced to the above figure of $15 when the rate of delivery is in- 9 
creased to 350,000,000 gallons per day. But, when the other systems supply 350,000,000 gallons per day, the resulting costs per million gallons delivered would be re- 
spectively about $20, $30, $35, and $40. 
(1) Estimates of cost made by Mr. John R. Freeman, nut modified by this committee. Aqueduct has capacity to deliver, in addition, 50,000,000 gallons from Croton > | 
t basin. Ten Mile River water is fi:tered. (2) Reservoir stripped in a few places. One aqueduct. (3) One saeedne _Annual cost couid bi largely reduced by rent of water 
power in Adirondacks. (4) One aqueduct. (5) Estimates of cost made by Mr. John R. Freeman, but med fi d by this , COREY are t delivers 800,000,000 gal q 
daily. (6) Two aqueducts. (7) Two aqueducts. A large credit available for water power. Supply” may o ao fe a sed to over 1,500,000,000 gallons daily (O) Two ae ; 
ducts. (7) Two aqueducts. Capable of increasing supply to over 1,000,000,000 gallons daily from over 4,000 sq. Miles. . 
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(MM) O00 gallons a day were based on duplicate 
aqueducts. None of the estimates include an al- 
owance for a sinking fund, the reason for which 
is given as follows: 


We omitted this because a comparison between the 
projects requiring a large investment with small cost of 


operation and those requiring a smaller investment with 
irge cost of operation would manifestly become unfair. 
WW hay however, added a sufficient sum for main- 
tenance and renewals to provide for keeping the works 


permanently in proper repair and good order. 

The estimated costs of the various projects, 
vith otker data relating to them, are given in 
‘Table II. Common labor is placed at $1.35 a day 
in these tables, as the entire work is outside the 
ity and would probably be done by contract, but 
stimates were also made on the basis of $2 a day 
for labor. 

It will be noted that most of the estimates are 
for fillered water, the exceptions being unpollu- 
ted water from sparsely inhabited mountain 
irainage areas. This, the committee believes, is 
Wholly in accord with modern practice and ten- 
dencies, it having assumed that the people of 
New York ‘would not be satisfied with any new 
source of water supply that is not equal to the 
highest standard now set in any other city.’’ The 
ost of filtration, including interest, ranges from 
$4.25 to $6.91 per 1,000,000 gallons for the various 
projects 

As to the quantity of water to be provided, the 
omimittee states that it did not attempt to fix 
either per capiia rate of consumption nor a time 
mit, believing that any new source should at 

ist double the present source of supply. 

What the committee says as to pressure is Su 
important that we reprint most of it, as follows: 


In the several projects considered, those which bring 
i@ water into the city by gravity can, as well as not, 
leliver it for all the territory at a high elevation, which 
we have fixed at 310 ft. above tide. 
rhe project requiring pumping from the Hudson River 
hould deliver the wate: at no greater height than neces- 
ry, and it was decided to deliver a portion of the Hud- 
River supply at 131.5 ft., and another at 260 ft. above 
ide. A small portion will require a further lift into the 
iighest districts of a limited area, to nearly the same ex- 
‘ as required at present. 
We are of the opinion that it would be unwise to ma- 
rially increase the present pressure in the lower part 
Mauhattan, where the high buildings are increasing 
number. It is impracticable to deliver water to the 
hghest floors of these by gravity. Therefore, some of it 
must in any event be pumped, 
A material increase of pressure would not only require 
a remodeling of much of the plumbing, but would cause a 
irge increase in the unavoidable waste of water and a 
orrespondingly large increase in its consumption. After 
the new aqueduct was brought into service with a better 
pressure the consumption at once increased about 30.8%, 
which increase was almost wholly due to the greater 
pressure, 
On the other hand, the only advantage from an in- 
reased pressure is the better fire service. Yet, our ex- 
aminations point to the fact that a still greater advantage 
an be obtained at less cost by a separate salt water fire 
service in the important districts. 
We have, therefore, assumed that of the water brought 
in by gravity at an elevation of 310 ft., as much of it as 
may be required by the low service would flow into the 
t nt reservoirs, and that the high-service districts 
supplied as far as practicable directly from the 


uld he 
aqueducts. 

Lakes George and Champlain and the Great 
Lakes are dismissed by the committee as im- 
practicable. Lake George is only 323 ft. above 
sea level, and therefore too low for a gravity sup- 
piv; besides which it would require an aqueduct 
Iso) miles long to deliver a daily supply of not 
ver, and probably less than, 227,000,000 gallons, 
according to Mr. Rafter. Lake Champlain is 222 
ft. lower than Lake George. As to the Great 
Lakes, the committee says: 


\ supply from Lake Ontario, which is about 247 ft. 
bove sea Jevel, would require an aqueduct over 3) miles 
ng and require the water to be pumped nearly 400 ft., if 
red at 300 ft. above sea level in New York, 
A supply of water from Lake Erie, which is about 580 
above sea level, could be obtained advantageously if 
he proposed Erie Canal enlargement were so located that 
canal could be fed throughout from Lake Erie. Yet 
i inal as proposed could not deliver more than 239,- 
(WMO (KM) gallons per day, and this practically at tide level 
when reaching Troy. 


The use of salt water for extinguishing fires, the 
mmittee says, would be valuable chiefly through 
affording a better pressure and improved fire pro- 
tion, rather than as a means of saving fresh 
vater, the quantity of water thrown on fires in 
Manhattan and the Bronx being estimated at only 
16,000,000 gallons a year. 

Since “32% of the water thrown on fires is now 
lrawn by the fireboats from our rivers without 
regard to sewer outlets and without complaint of 
lamages” to merchandise there can be but little 
alid objection to the use of water from. this 


source, except that it adds one more line of street 
pipes. The use of salt water for street sprinkling 
would effect a saving in fresh water. This may 
be appreciated more fully when it is remembered 
that there are now 760 miles of macadamized 
streets in Greater New York, 620 miles of unpaved 
roads, and hundreds of miles yet to be laid out in 
the sparsely settled districts. The committee 
says the use of salt water for sprinkling ‘‘not only 
offers relief from fears of a lack of supply, ‘“‘but as 
salt water is some three times as effective both in 
binding the surface of macadam and laying dust, 
its use would result in a decided economy, as com- 
pared with the use of fresh water.’’ Another great 
opportunity to use salt water, which is believed to 
be quite out of the question with the more ex- 
pensive fresh water, is flushing the streets, both 
for cleansing and cooling. Wards 10, 11, 13 and 
17, with a total area of 697 acres, had a popula- 
tion of 201,000 in 1895, or 474 per acre. The 
health board estimates that the infant mortality 
(deaths under five years) in these four wards in 
1898 was 47.4%) of the total mortality, against 
39°, for the whole borough. The population of 
the whole borough has an average per capita 
area of 340 sq. ft., against 92 ft., in these four 
wards, the figures in each case including streets, 
parks and yards, as well as buildings. In this 
particular section, a large part of the pavements 
are of asphalt, making it particularly feasible to 
keep the streets clean by flushing, while the ne- 
cessity for the greatest possible cleanliness in all 
particulars is shown by the density of the pop- 
ulation. 

The reports of the several engineers oecupy 3) 
of the 400 pages devoted to the work of the engi- 
neering commiittee. We will attempt to bring out 
some of the most salient points in these reports, 
each one of which contains a large amount of in- 
teresting and valuable information. 

The History, Condition and Needs of the New 
York City Water Supply and Restriction of 
Waste of Water. 

By J. J. R. Croes, M. Am. Soc. C. E. 

The historical portion of this report must be 
passed over for lack of space. The safe capacity 
of the Croton drainage area, Mr. Croes places at 
280,000,000 gallons a day, or 5,000,000 gallons in 
excess of Mr. Freeman’s estimates. On this bas.s 
the period of depletion ‘successive filling and 
overflow” of the storage reservoirs would have 
exceeded two years only twice during the past 
30 years. This safe daily yield, however, is based 
on the supposition that the water continues to be 
supplied without filtration. With filtration, and 
delivery to the consumer without exposure to the 
air, the safe daily yield might be made 35,000,000 
gallons, provided the storage capacity was _ in- 
creased to 150,000,000,000 gallons, or a little more 
than doubled. Mr. Croes recommends that esti- 
mates be made to show whether the cost of 70,- 
OUO,000 gallons a day, developed in this way, 
would be less than a supply from some other 
source. In considering such a_ proposition, it 
should be remembered that Mr. Croes believes the 
present supply would be available for years té 
come, if only the waste were cut down as it mignt 
be. But it must not be forgotten that this 2S0,- 
OOO000 gallons a day cannot be delivered above 
the 160-ft. level, and that it affords ample pres- 
sure for all that part of Manhattan and the 
Bronx lying below Elev. 60. In fact, Mr. Croes 
Says, in this area a supply under a greater head 
would require “an entirely new and separate sys- 
tem of distributing mains and plumbing in the 
buildings.”’ while a supply under 200 to 300 ft. 
head (above sea level) ‘“‘could only be used on the 
west side of Manhattan above 34th St. and in the 
upper portion of the Bronx, to which the Croton 
supply will not rise by “gravity.” 

As to Brooklyn, it needs ‘‘water from some other 
and distant source” at once, while Queens and 
Richmond boroughs can probably get along with 
near-by ground water sources for some years to 
come, but after 25 years, at the most, “it will 
not be safe to place any dependence upon water 
obtained within the limits of” those two bor- 
oughs. For Brooklyn and Queens, Mr. Croes rec- 
ommends a new supply “from sources outside the 
city,” with a daily capacity of at least 300,000,000 


gallons, delivered in the city at an elevation of 
170 to 200 ft. above tide. 

The most interesting part of Mr. Croes’ report 
is devoted to waste. This he considers under the 
two heads of underground and house leakage. He 
believes that there are at least 18,000 old, unused, 
service pipes attached to the 850 miles of mains 
in New York city, thousands of which are leak- 
ing continuously. In addition, many of the 500,- 
QOO joints in the distributing mains are leaking 
all the time, some of them in large quantities. The 
records of leaks discovered show that they in- 
crease with accessions to pressure, this being par- 
ticularly noticeable after the new aqueduct was 
put in use, and again after new and larger feed- 
ing mains were laid in Fifth Ave. and Elm St. 
He places the use of water for public purposes at 
15,000 gallons a mile, which for the 850 miles of 
mains in old New York amounts to 12,750,000 gal- 
lons, or six gallons per capita. About 30% of all 
taps in Manhattan and the Bronx were metered 
on Jan 1, 1900, or 36,068. The public records for 
some years past, as well as those for nearly 60) 
meters of all classes read by a private inspector, 
indicate that the consumption per meter has run 
for some years, and is likely to continue, at about 
1454) gallons per metered tap per day. Mr. Croes 
assumes that none of this water is wasted, or at 
least that if wasted it is accounted and paid for. 
The fact that the average supply of water per 
metered tap diminished slightly from 1889 to 1899, 
while that supplied to unmetered taps increased 
in the same period from {07 to 2,248 gallons a day, 
or more than doubled, Mr. Croes believes is very 
significant, particularly when taken in connection 
with the increase in pressure during the same pe- 
riod, already noticed. He says: 

If the increase of pressure had increased the legitimate 
use of water in the metered buildings, it would have 
shown in the records of measured water. That it did not 
increase such legitimate use, but merely increased the 
waste from orifices either undiscovered or left open by 


design, is clearly established by the fact that where such 
orifices did not exist the use of water did not increase. 


In order to study the consumption and waste 
from unmetered taps, 25 meters were set in res- 
idences in Manhattan, early this year, and 12 in 
Brooklyn, under Mr. Croes’ direction. He presents 
detailed figures showing the character of the 
houses and the result of the readings for the first 
three weeks. In 18 of the houses, the per capita 
consumption ranged from 2Y to SY gallons a day, 
the average being 51 gallons. In the remaining 
eight houses, the consumption ranged from S83 to 
5Y1 gallons per capita per day, averaging 166 gal- 
lons. Taking the 25 houses together, the average 
daily consumption was 91 gallons. After point- 
ing out bad sources of leakage the consumption 
was reduced very materially, so that for a second 
three weeks the per capita consumption for the 
25 houses was only 66 gallons, a saving of 25 gal- 
lons per capita per day. Mr. Croes says that the 
25 houses represent very fairly the average of un- 
metered residences in New York, and concludes 
from these records that 50% of the unmetered 
water is wasted. He states that the average num- 
ber of occupants per house, Y.72, is only 35). of 
the average for the city, estimated by the health 
department at 22, but says that ‘‘the use of water 
in residences of this class is far greater in pro- 
portion to the number of occupants than in 
dwellings of a less expensive character,’’ besides 
which, ‘‘a majority of the tenement houses in 
Manhattan are metered already.” 

From the foregoing and other data Mr. Croes 
deduces Table III., showing the distribution of use 
and waste of water in New York city. 


Table LII.-Distribution of Water Consumption in Man- 


hattan, 
Per- 
Miles Number Gallons c’t’ge 
of of per Total of 


gallons. total. 


Sts. services. day. 
51,844,750 21.10 


Metered water..... 35,755 1,450 


Unmetered water.. 86,764 355 30,801,220 12.54 
Public purposes .. 850 ...... 15,000 12,750,000 5.11 
95,395,970 38.75 
Amount delivered to mains......... 245,700,000 100.00 
150,304,030 61.25 


Deduct from this latter figure amount 

of waste from unmetered services— 

86,764 x 355 (20% of the waste).... 30,801,220 12.54 
Leaving the amount unaccounted for, 

and which must be wasted from the 

main pipes without reaching the 

surface of the ground (S0% of the 


*This waste amounts to 142,000 gallons per day from 
each mile of main pipes in use. 
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Boston accounts for 73% of the water delivered, 
and Fall River accounts for 76%, the daily un- 
derground leakage being 14,187 and 10,000 gal- 
lons, respectively. A saving of 107,520,000 gal- 
lons a day would be effected in Manhattan bor- 
ough if its underground leakage were cut down 
to the Boston rate, while 25,000,000 gallons a day 
more would be saved by reducing the house waste 
by 80%. The consumption would then be: 


Gallons. 

11,760,000 
113,155,970 


This, Mr. Croes says, would give an average 
daily consumption for Manhattan of about 56 gal- 
lons per capita, ‘‘a supply ample for all purposes.”’ 
He believes this figure could be attained by means 
of “the district system of inspection of mains and 
houses, and placing of meters on all buildings in 
which water is used.” At present, meters cannot 
be applied to private residences; or rather, the 
cost of such meters cannot be placed on the con- 
simer. Mr. Croes believes the city has authority 
to sell all water by meter measurement, if it sup- 

s the meters. 
( reduce underground waste Mr. Croes would 
.oy Venturi meters to determine the districts 
ving excessive waste, which, as soon as found, 
vould be remedied. The crusade against waste 
could be carried on with sufficient speed to keep 
the demand for water below the supply, allowing 
siy 15 years to eliminate house waste and 40 to 
50 years for underground leaks. To this end, 100 
Venturi meters might be placed each year at a 
cost of $60,000 and 10,000 house meters at a cost 
of $180,000, making an annual construction charge 
of only $240,000. By allowing an average of 1,500 
gallons a day for 30% of the taps and 400 gallons 
for the balance, all taps to be metered by 1915, 
and with reduction in the leakage per mile of 
main, as noted, the total consumption in 1915, 
1930 and 1950 would be as follows: 


1915. 
Gallons. 
16,800 meters at 1,500 gallons................ 70,200,000 


Public uses, 1,130 miles, at 15,000 gallons..... 16,950,000 
Waste, 1,130 miles pipe at 100,000 gals. a mile..113,000,000 
1930. 
Gallons. 
56,250 meters at 1,500 gallons............... 84.875,.000 


Public uses, 1,405 miles pipe at 15,000 gallons... 21,070,000 


Waste, 1,405 miles pipe at 60,000 gallons...... 84,300,000 
1950. 
Gallons. 
68,400 meters at 1,500 gallons................ 102,600,000 
159,600 taps at 400 gallons................. 63,840,009 
Public uses, 1,765 miles pipe at 15,000 gallons. 26,475,01) 
Waste, 1,765 miles pipe at 40,000 gallons...... 70,600,004 


Comparatively little space is given by Mr. Croes 
to a study of leakage in Brooklyn. With only 
2.880 meters, out of a total of 113,154 services, the 
average consumption per unmetered service, in- 
cluding all public uses and underground leakage, 
is 756 gallons a day, against 2,248 gallons in 
Manhattan. The underground leakage in Brook- 
lyn is estimated at about 60,000 gallons per day 
per mile of pipe. As has been stated above, Mr. 
Croes believes that Brooklyn is already in such 
great need of more water that immediate steps 
should be taken to develop it, which, with the 
fact that its consumption is now much lower than 
that of Manhattan, may account for the fact that 
he devotes comparatively little space to the con- 
ditions in Brooklyn, and advises that a new sup- 
ply of 300,000,000 gallons a day be developed for 
Brooklyn and queens. 

The Uses and Waste of Water in New York City. 
By Foster Crowell, M. Am. Soc. C. E. 

The actual use and incurable waste of water in 
old New York is placed by Mr. Crowell at 55 gal- 
lons per capita per day, divided as follows: Pub- 
lic purposes, 5 gallons; trade, 20; domestic, 30 
gallons. The remaining 62 gallons of the 117 gal- 
lons per capita indicated by Mr. Freeman’s gag- 
ings, is classed by Mr. Crowell as theoretically 


preventable waste, constituting 53% of the total 
supply and amounting to 120,714,000 gallons per 
day for old New York. Mr. Crowell support these 
figures by reviews of data from other cities and 
studies of waste in New York, including in the lat- 
ter the meter records, public and private, already 
noticed under Mr. Croes’ report. The data from 
other cities also includes statistics of European 
consumption, which, as most of our readers know, 
show a very small per capita use of water, com- 
pared with American experience. Mr. Crowell 
makes no attempt to divide the waste into its 


several elements. He concludes his report as fol- 
lows: 


The experience of other communities which has been 
cited demonstrates very clearly that all the wastage might 
be attributed to defective plumbing, etc., without exceed- 
ing the reasonable probabilities, but there is probably con- 
Posy leakage in the mains and the distribution sys- 
tem also. 


The amount of theoretically preventable waste, as has 
been stated above, is about 53% of the total quantity of 
water delivered at the present time. The extent to which 
the prevention can be carried depends upon other con- 
siderations than physica] laws, and can only be estimated. 
Under the assumption that the entire consumption can 
be metered, I should be inclined to estimate the possible 
saving as a very considerable part of the _ theoretical 
amount, dependent upon the thoroughness of official action 
and the proper education of the public, for every house- 
holder would thereupon become directly interested in the 
reduction of the waste, and the inherent trait of human 
nature which previously had led him to consider that the 
more water he used the more value he was getting back 
from his taxes, would not cause him to feel concerned lest 
he should suffer by being made to pay for water he did 
not use. That is the experience in other places where 
meters have been universally applied, and to a greater or 
less extent is to be counted upon.* 

The Pumping Stations Connected with the Water 


Supply of New York. 
By Lebbens Ward, M. Am. Soc. C. E. 

This is a most interesting and valuable descrip- 
tion of the means employed to deliver water to the 
inhabitants of Greater New York, but as it is 
mainly statistical and as the conclusions reached, 
so far as they effect the main questions at issue, 
have been presented in the other reports (see Ta- 
ble I., particularly), we are compelled to pass this 
report over with little else than these few words 
of commendation. 

The large population of Brooklyn, and the fact 
that the whole supply of that borough is pumped. 
are chiefly responsible for the fact that 45% of 
the water consumption of New York city is de- 
livered by pumping. Again, the nature of parts 
of the Brooklyn supply, secured from driven well 
stations, accounts for many of 51 separate pump- 
ing stations in Greater New York, 32 of which are 
municipal and 19 private. 


The Sources of Water Supply Suitable for the 
Future Use of the City of New York. 
By Jas. H. Fuertes, M. Am. Soc. C. E. 


A summary of a part of the work done by Mr. 
Fuertes has been given in Table TI., showing vari- 
ous facts and figures relating to available new 
sources of supply for New York. But Mr. Fuertes 
made studies of many other sources, and his report 
as a whole will be of great value to all future in- 
vestigators of the question. As has been shown in 
our abstract of its report, the engineering commit- 
tee recommends the Adirondacks as the source of 
future supply, taking the water either at its ori- 
gin, or else from the Hudson River, above Pough- 
keepsie. In point of economy, however, it placed 
the Housatonic and Ten Mile River, combined, 
first and the Wallkill second, basing its conclusion 
as to the first of these on Mr. Freeman’s recent 
report and on the Brooklyn report of 189%. The 
engineering committee threw out these two 
sources, on the advice of the legal committee, be- 
cause of interstate complications. The Housa- 
tonic and Ten Mile River plan, as worked out by 
Mr. Freeman, was described in our abstract of his 
report, April 19, 1900. As Mr. Fuertes places the 
Wallkill first, from an engineering point of view 
(he not having the Housatonic under considera- 
tion) and as the commiitee ranks the Wallkill 
next after the Housatonic. in point of economy, an 
abstract of what Mr. Fuertes says about the 
Wallkill is in order. 

The Wallkill rises in northern New Jersey and 
empties into the Hudson River at Kingston. By 

*We have limited our abstract of Mr. Crowell’s report 
to his conclusions in order to give more space to his 
other report, presented further on, this seeming all the 


more feasible because of the full discussion of waste by 
Mr. Croes.—Ed. 


building a dam at Phillipsburg a huge reservoir 
could be formed, flooding a broad valley, only 20 
to 30% of which is now wooded, only 20% of which 
is or ever has been cultivated and a large part of 
which is flooded during the spring rains. We 
have condensed Mr. Fuertes’ description of this 
reservoir and some other parts of the scheme to 


read as follows, retaining his language throug- 
out: 


It is proposed to erect a dam at Phillipsburg, which 
will impound the waters of the river and flood these 
drowned lands from 20 to 30 ft. in depth. The general 
elevation of the valley is about 390 ft. above sea level 
A dam which would raise the water level to Eley. 410 
would provide sufficient storage to make possible a daily 
draft of 250,000,000 gallons by drawing the water in the 
reservoir down 5 ft. This would leave 15 ft. of water 
over the bottoms at the lowest level to which it is drawn 
The area of the watershed above Phillipsburg is 465 sq 
miles. The area of the land submerged at Elev. 405 is 
48.9 sq. miles, and at 410 it is 51.4 sq. miles, showing that 
only about 5% of the area is exposed by drawing down th 
reservoir enough to give a yield of 250,000,000 gallons 
daily. The amount of water impounded behind this dam 
would be, approximately, 200.000.000.000 gallons, of which 
53,000,000,000 gallons would be available. This amount 
of storage would assure a daily yield of 615,000 gallons 
of water per square mile of land surface per day, or 
254,000,000 gallons per day. 

In view of the large area of the reservoir, and the pos- 
sibility of algae and lily growths in the shallow places 
around the edges, it is proposed to filter the water befor: 
conducting it to New York. Since it is proposed to filter 
the water, it will not be necessary to remove the top soil 
of the submerged portions except in a few places, ample 
protection being afforded by simply clearing the land. 
grubbing out the roots, burning the grass and debris and 
then giving the area a general cleaning : 

By increasing the height of the Phillipsburg dam, there- 
by raising the water surface to 422 ft. above sea level 
the flooded area will be 58 sq. miles. and the available 
storage capacity of the reservoir, when drawn down to 
Elev. 402. will be 219.000.000.000 gallons: with this 
available storage the minimum vield in dry years will be 
about 417,000,000 gallons daily. When the reservoir is full 
the total amount of water impounded will be 387,000,000, - 
000 gallons, and when drawn down to its lowest level to 
vield 417,000,000 gallons daily, the water will stand 12 ft. 
deep over the entire flat portion of the valley. 

This reservoir would be the largest artificial reservoir 
in the world, and would take, after closing the gates, about 
100 days to fill. 

By diverting the waters of Shawangunk Creek into th: 
reservoir through a tunnel! 18 ft. in diameter, leading from 
Bloomingburg to Mechanicstown, a distance of a little over 
six miles. 47 sq. miles may be added to the watershed 
and the Wallkill reservoir may be made to yield about 
460 000,000 gallons daily in dryest years, and over 5, 
000,000 gallons in ordinary years. 

It may be said, against this project, that the construc 
tion of the Phillipsburg dam will cause the flooding of 
lands in New Jersey, and that objections might be raised 
in that State. It mav be answered, however, that the 
Wallkill, although rising in New Jersey, flows into New 
York State, and that New York is entitled to the flow o 
the river, in the same manner that New Jersey claims the 
right to the waters of the Ramapo, Mahwah and other 
streams rising in New York, but flowing into New Jersey 
It would seem, in view of the importance of the streams 
in the Ramapo Mountains as possible future water sup 
plies for the metropolitan district of New Jersey, that an 
amicable agreement could be reached between the two 
States that would make it possible for each to avail itself 
of the needed watersheds in the other State, instead of 
both being denvrived of these benefits bv reason of inability 
to exercise the right of eminent domain in the acquisition 
of and holding of property for reservoir sites 


The proposed filter beds would be located ‘som: 
distance” below the dam, but at such an elevation 
that the water would flow by gravity from them to 
a covered reservoir at the city line, 510 ft. above 
sea level. 

The filter beds would have a reserve area of 
20°° and would work at the rate of 3,000,000 gal 
lons per acre per day. Fach bed would have an 
area of % acre and would be covered. All power 
required at the beds, for sand washing and for 
lighting, would be developed by turbines. 

Besides being cheaper than the Adirondack sup- 
ply, Mr. Fuertes says the filtered Wallkill would 
be superior in quality. The cost of water from 
the Wallkill also possesses the great advantage of 
being less than the present cost of pumping the 
Brooklyn and Staten Tsland supplies. 


A Water Supply from the Adirondack Mountain: 
for the City of New York. 
3v Geo. W. Rafter, M. Am. Soc. C. E. 

The scheme considered by Mr. Rafter involves 
the development of a supply of DOO 000,000) callons 
a day, by building a single large reservoir on th: 
Schroon River at Tumblehead Falls, 14 miles 
above the Hudson, to develop a storage of 18 ins. 
of rainfall* from 518 miles of drainage area. This 
would give a total storage of 162,248,000,000 ga! 
lons. at an elevation of 85014 ft. above the sea 
The necessary dam would be 70% ft. high, and th 
reservoir, when full, would cover 26.4 sq. miles 
To save damage to water power, the water from 
the reservoir would flow down the Schroon River 


*The engineering committee raises a question as to de- 
veloping so much of the rainfall.—Ed. 
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+ to a diversion weir, before entering the 
iqu ict (see Table II.). The estimated cost of 
this reservoir, allowing $1,000,000 for land dam- 
es, is $3,000,000, but 10,639 HP., gross, would 
t developed for use in the Schroon valley. On 
he other hand, water power in the Hudson val- 
the way to Troy, would be affected, the 

total decrease being estimated at 14,695 HP., net, 
nearly 30% of the total, the value of which is 
placed at $4,761,000. This is based on a diminu- 
tion of available flow of 550 cu. ft. per sec., the 


‘tal supply diverted being about 750) cu. ft. per 

Mr. Rafter says that compensating reservoirs 
might be constructed for less than the estimated 
Although legal de- 
isions in water diversion cases in this country 


value of the iost horse-power 


have been against compensation in kind, Mr. 
Rafter thinks the local conditions in the Hudson 
drainage area are such thai this principle might 
be applied there. He estimates that for $1,000,000 
i number of sterage reservoirs, capable of fur- 
nishing 550 cu. ft. per sec., might be built, thus 
ompared with money com- 
If money had to be paid, the cost of 
the Schroon’ River scheme would be nearly §$8,- 


iving 83,761,000, as « 


pensation 


Mr. Rafter also considered a reservoir system: 
* regulation only, to be supplementary to the 
heme for taking water from the Hudson at 
Poughkeepsie. From previous calculations, he be- 
es that 50,0°10,000,000 cu. ft. of storage might 
secured on the Upper Hudson for less than 
S10) per 1,000,000 cu. ft., thus keeping the fresh 
vater flow of the Albany up to 5.000 
to 6.000 cu. ft. per sec., against an occasional min 


mum of 2,000 cu. ft. at present. 


Hudson at 


An Auxiliary Salt Water Supply for Fire Protec- 
tion, Street Washing, Sewer Cleaning and 
Other Purposes. 

By Foster Crowell, M. Am. Soc. C. E. 
Owing to the low gravity pressure throughout a 
irge part of old New York, and the fact that the 
ress listributing mains are not suited to a 

er pressure, combined with the good results 
tained with separate fire lines in Cleveland, 
Milwaukee, Detroit, Buffalo and Boston, and the 
leet of fire boats already in New York, Mr. 
recommends the installation of a salt wa- 
r fire protection system for a limited section, in 

ler to give it a trial. 
If the system proved successful, it might be ex- 
nded in Manhattan, a portion of the Bronx and 
perhaps in Brooklyn. 
After describing in detail the fire lines in the 
mentioned above, the descriptions being 
investigations, Mr. 
| sets forth the advantages of salt water 
protection for New York: (1) The usefulness 
f the fire boats would be greatly increased by the 


largely personal 


tution of pipe for hose lines, enabling them 
ver a much greater area. There are now four 
boats in Manhattan and two in Brooklyn, 
ranging from 3,500 to 13,000 gal- 
ms per minute, and a joint capacity of 59,300 gal- 
ns per minute. The boats are now ‘eating their 


h capacities 


s off,” since they must be in constant readi- 
ess for service, but are used only a small frac- 
f the time A salt water system would of- 


liminish the time required to get water on 
and the great volumes available are of 

ense advantage. Such a system would make 
service readily available, 

ind-pipes, and it 


through the 

might afford a ready 

i! of “cleansing streets and flushing sewers 
very moderate cost.” 

Che first step towards the installation of a salt 
system would be to construct separate pipe 

1 branches, to be supplied by fire boats 
be developed, if experience warranted 


neral system of salt water mains, sup 


rmanent stations, a chang which 
rable, or necessary, if salt water 
me for a Variety of sani 
Th Manhattan below 234 
hiel AW) aeres can 
vched the f The remaining 2.409 
Mr. ( well estimates, could be provided 
} firs p nd hydrant system for $2,400,000, 
x > f permanent pumping stations. For 


first-class systems, 14-in. cast-iron supply mains 
would be used, with 12-in. secondary mains 
and S8-in. cast-iron stand-pipes and connec- 
tions, tested individually to 600 Ibs. per sq. 
in. and as a whole to 400 lbs., with 180 Ibs. 
working pressure. Hydrants with three hose and 
one steamer connection would be placed 150 ft. 
apart. 

Systematic street washing, with either salt or 
fresh water, is practically untried in America. Mr. 
Crowell presents some facts as to this practice 
abroad, all of which, he thinks, are favorable to 
its introduction here, but the experience cited was 
with fresh water. Facts are presented showing 
satisfactory experience in Boston, Cambridge, Al- 
ameda, Cal., and San Francisco, and in a large 
number of English cities with salt water for 
street sprinkling. Mr. Crowell thinks salt water 


TITITIII 


ers as used in interlocking work. The general ar- 
rangement is shown in Fig. 1. Each gate arm is 
carried by a hollow cast-iron post or casing which 
contains the mechanism and has a moveable top. 
Fig. 2 shows the details of the mechanism. The 
vertical pipe from the bell crank under the post 
is connected to a vertical malleable iron bar (A) 
having a rack cut in one edge, while the back 
of the bar is supported by two rollers (B) (B) 
fitted between the guides. The rack meshes with 
a segmental rack (C) keyed upon the gate shaft. 
This shaft rests upon two anti-friction rocker 
bearings (D). Two iron plates (E) are keyed to 
the ends of this shaft, outside the post, and to 
these are attached the wooden arms forming the 
main gate. Pivoted between the ends of the plates 
is a gong, having the hammer (F) which engages 
with a ratchet (G) and thus rings the gong as 
the arm descends. The latch on the operating 
lever prevents the opening of the 
gate by persons in the road. On 
one end of the shaft, outside the 
post, is a segmental rack (H) gear- 
ing with a similar rack (J) on the 
shaft of the sidewalk arm, this arm 
being attached to the iron plate 
(K). Each main arm is counter- 
balanced by two 25-lb. weights (L) 
fitted to the ends of the iron plates, 
while each sidewalk arm is counter- 
balanced by a single 12-lb. weight 
(M). On each post is a spririg stop 


FIG. 1.—PIPE-CONNECTED GATE FOR GRADE CROSSINGS. 
Wilson Railway Gate Co., Makers. 


would be particularly valuable for sprinkling mac- 
adamized streets. 

Some facts are presented tending to show that 
With a cheap supply of salt water great benefit 
could be effected in the crowded sections of the 
city by using water to cool the pavements in very 
hot weather. To throw light on the possible use 
of salt water for large offices, circulars were ad- 
dressed to a number of shipping firms to learn 
whether their use of it for sanitary purposes gave 
satisfaction. The replies were practically all in 
favor of its use. 
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RAILWAY CROSSING GATES WITH PIPE CONNECTIONS. 


Grade crossing gates of the ordinary type, hav- 
ing arms extending across the road and sidewalk, 
are very generally operated by wires or by com- 
pressed air, but we illustrate herewith a gate 
which is operated by pipe connections and levers 


similar to those of an interlocking plant. In the 
co 
K 
3 
£9 Ibs. 


rateman’s tower is placed a signal lever, fitted 
with sector, lateh and latch handle, and connected 
by 1-in. gas pipe and bell cranks 9 ¥ 9 ins., with the 
operating mechanism of the gate arms. The bell 
cranks have 7{-in. turned pins, and the pipe under 
the roadway is supported by ordinary pipe carri- 


M 


DETAILS OF WILSON GATE FOR GRADE CROSSINGS. 


(N) which acts as a 
when they are 
travel. 


buffer for the arms 
raised to the end of their 
The pipe makes a stroke of 7 ins. to turn 
the shaft 90° and thus close or open the gate. To 
prevent freezing of the connections, the post and 
pipe box are drained by pipes leading to a sewer 
or drain. 

This gate was invented some years ago by Mr. 
H. C. Wilson, who was then (and for 14 years) 
Signal Engineer of the Grand Trunk Ry., and had 
charge also of all crossing gates. Having experi- 
enced considerable difficulty in keeping the ordi- 
nary gates in service during the bad weather, he 
conceived the idea of making the mechanism from 
interlocking material then in stock. The results 
were so satisfactory that others were made, and 
the design was patented, but the gates were not 
put upon the market until about two years ago. 
They are now in use on a number of leading rail- 
ways, and are manufactured by the Wilson Rail- 
way Gate Co., of Birmingham, Mich., of which Mr. 


co 
© |. c 
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Hl. «*. Wilson is manager. The advantages claimed 
ave reliability, positive action, and economy in 
maintenance. The company also manufactures 
mechanical and electric signals for road cross- 
ings, and derails and signals for railway cross- 
ings at grade. 
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